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Senate
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Judiciary Committee state Capito
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Official Business

MEMORANDUM

TO: File
FROM: Oleta Simmons
DATE: April 5, 1981

SUBJECT: SB 41

The following individual would like to be informed of the next
committee hearing or SB 41:

Susan Miller

Alaska Court System

303 K Street

Anchorage, Alaska 99501

(264-0553)



Alaska State Legislature

Senate

Officia) Business Pouch V

Judiciary Committee State Capitol
Juneau, Alaska 99811

March 30, 1981

David Cates, Ph.D.

Alaska Native Health Board
1689 C Street, Suite 230
Anchorage, Alaska 99501

Dear Dr. Cates:

Thank you for your interest in SB 41.

Several members of the Committee feel that, although comparatively
few cases have been uncovered by this statute, it acts as a screen—
ing device for individuals planning to marry, and may Jnduce

si.meone to seek medical attention.

Additionally, the Committee feels that the fiscal considerations

are minor when balanced against the agony some persons may be

spared by the test.

Again, 1 appreciate your expressing your views on this matter.

Sincerely,

Patrick M. Rodey
Chairman

PMR/ods
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TO: SENATOR PAT RODEY, CH. JUDICIARY COMMITTEE

£8 FROM: Bé\élgggg CATES, PHD., A NATIVE HEALTH BOARD 168? C STRFFT SUITlF“ 230 -

G— THE ALASKA NATIVE HEALTH BOARD HAS RESOLVED ITS SUPPORT FOR PASSAGE
OF SB 41 AND URGES YOUR COMMITTEE®S APPROVAL. IF THERE ARF REASON?”THAT AREg
CAUSING ITS HOLD UP MAY WE PLEASE BE ADVISED SO THAT WE MAY SPECTFTCAI*®Y
ADDRESS” THEM?



Alaska State Legislature

Senate

Pouch V

Judiciary Committee State Capitol
Juneau, Alaska 99811

Official Business

April 23, 1981

Ms. Barbara Hoffmann

Executive Director

Alaska Council on Prevention
of Alcohol and Drug Abuse

7521 0ld Seward Highway

Suite A

Anchorage, Alaska 99502

Dear Ms. Hoffmann:

Thank you for your comments in support of HB 41,an act providing
mandatory coverage of drug and alcohol treatment for State em—
ployees .

This piece of legislation is scheduled to come before the House
for vote on Friday, April 24, and its supporters are confident of
its passage.

I will make every effort to ensure the passage of HB41l when it
reaches the Senate floor for vote.

Again, | appreciate your sharing your views.

Si:

Senator Patrick M. Rodev
Chairman

PMR/ods



Alaska Council

ON prevenTion OF ALCOHOL ano DRUG ABUSE
75t1 Old Seward Huy., Suiie A
Anchorage, Alaska 99502
(907) 349-6602

April 7, 1981

A't\ ¢ 9 wiil
Dear Senator:

The Alaska Council would like to go on record as being in support of HB-41,
which would provide mandatory coverage of drug and alcohol treatment for State
employees. It would also provide a sliding fee schedule for moderate income

employees.
We believe that early <ntervention is the best way to combat these problems
and, therefore, heartily endorse HB-41.

Sincerely

Barbara Hoffmain
Executive Uirecior

BH/S11/vab
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The Management of Rh-Isoimmunization

I()1IN M. HOWMAN. MI)

[lie Nh-isuinimuni/i‘il niininn cun onlv lie iili'iililicil through
routine lilooil grouping unit nnlihmly screening of nil pri‘gnnnt
women ill their lirvl prenntiil visits in all pregnancies. Kli iinli-
lioily titrations at reculur intervals must then In-carried out. If
[liere is a preceding history of stillbirth o1 a halo requiring
exchange lIraosfosioa, or fn.'ini; that, an Nil anlilind) tiler plac-
ing 'lie fetus at risk (1:16 ii. alhiiniin or higher in (lie W imiipeg
Nil I'ahoralory), amniocentesis and spectriiplioloiiielric cxanii-
niilion of the aniniotie fluid are indicated as early as 211'i necks'
gestation. Serial aniniolie Iloid optical densii\ |A «)!).,,I mea-
siirenients In the liley method are 'IV! acenrate in predicting
severity of fetal erythroblastosis and only 2 to ' life threat-
eningly inaeeorale. If a single A Ol),..,. reading reaches or ex-
ceetls th4M1 or serial readmits rise into the nppci 75 to HO™' of
f.one 2, prompt fetal transfusion isindicated Waiting until the
AQl),., measurement lises into Zone 4 is frequently associated
with the presence of hydrops. Survival rales when fetal trans-
fusions are required are 7,5. overall if the initial Iratisfiisiun can
he delayed until 27 weeks' gestation, 5>T il the initial trims-
fusio is nev.-sslir\ heforit 2h weeks' gestation. and 42'* if initial
transfusion is required between 21'» and 24 weeks' gestation,
lelal transfusion should he undertaken if the fetus has gross
ascites (hydrops). Sursisul rates are 21 if ascites is encoun-
tered at the lirsl transfusion, 7h"< if ascites is not inemi.uered
until the second transfusion, and 78" if no ascites is found ill any
lime. Optimal luanapeitient of the fetus doomed to heroine lis -
drnpie unless dell*ereil earls in stihjecled to fetal tiunsfiision ctm
only he carried oqt in a tertiary level perinatal center with a fully
developed intensive care neoaatolopy propiam. With such uiati-
npeinent, perinatal mortality ftom Nil erythtohlasiosis has been
reduced from 1d.4t0 15°..

ri™" K'M mxm s siniDi s have Ih*it tu.nlc in the manage-
1  mem o| Rh-isoimimim/aiinn in the past 2 decades
A nli the advent of an clleilive means ul prevention ul
Rh-isoimtmini/Zafion the obstetrician will see vers few
Rh-isoimmtmi/otl pregnant women and Ins expertise m

I fiou the Ih-pallnicnl of I'cdiam s.mil the Itli | ihoiaiors at lie
Ihnversity ol Maimoha and the lIleillh Sciences <nine. Wiiim«v
Maiutolia ( iiiad.i

Suhniuied lot puldi anon Ielunatv I, I's7H
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the management ol the problem in all of its aspects will
diminish. The present review concerns itself with ad-
vances in the management of Rh-isoimmtmi/Zalion. par-
tienlarly the prediction of severity of disease and its
modification by early delivery or early delivery com-
bined with intrauterine transfusion. The material dis-
cussed comes predominantly Irom the Rh I ahoratorv ol
the University of Manitoba and the Winn eg Health
Sciences Cenlte |llie laboratory, founded in I'M-1, has
been the sole provider ol laboraloty and clintenl man-
agement services for Rh-negaltve pregnant women de-

rived from a population base in excess ol | million

UISTOHY

hollowing the discovery of the Rh blood group sys-
tem by I nmlsiemer and Wienerlin I'MO and the demon
Mention of its relationship to transfusion reactions in the
mother and erythroblastosis in the I'Mus In Ievine. Kal-
/in. and lhirnhnm* in I'MI, the patltogcnesis of tsoim-
muni/ation and ofervlhrolvlaslosis fetalis was placed on
a linn looting However, the perinatal mortality from
erythroblastosis fetalis remained about -Id to M'K until
Wallerstein intrtvdneed the technique ol exchange Hans-
fusion in I'MS.1 Ibe use ol exchange transfusion halved
the perinatal mortality r"e, theoretically preventing tdl
deaths and brain damage Irom kerniclerus but doing
nothing lor the 20 I<>2V! of erylhrohlasiotic infatils
doomei to die of hydtops fetalis Ivelore term

[tISIDUAL PItOIlirMS IN MANAGEMFNT Of Rh ISOIMMUNIZATION

Hie problems remaining since I'M5 have been 1)
Identifying litl crytbroblastotic infant destined to be-
come hydropic in uirm belore he becomes hydropic: 2)
Determining when hydrops is going to occur. U l.iking
steps to prey cm hydrops from developing' and 1) Delay-
ing delivery until Ihete is a teasonahle caancc of infant

0020 7M*nn/070:i oootlotoo
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survival. In tins context it should be noted that half the
fetuses doomed to become hydropic will become hy-
dropic before 34 weeks' gestation (some as early as 22
weeks' gestation), the remaining half will become hy-
dropic between i4 and 40 weeks’ gestation.

Hie division of isoimmunj/cd pregnancies in which
fetuses will become hydropic into * e two groups (hy-
drops before and after 34 weeks' gestation) is related to
differences in management between the two. In the pre-
felal transfusion era. (1952 to 1963) approximate sur-
vival rates of severely erytlirohlastotic nonhydropic in-
fants delivered prematurely in Winnipeg were as fol-
lows: 65% at 32. 80% at 33. 88% at 34. 94" at 35. and
96% at 36 weeks' gestation. Although the development
of highly sophisticated perinatal treatment units in the
past 10 to 12 years may have improved survival rates,
the above figures have been useful in deciding, in the
lace of impending hydrops, what treatment measures
should be taken—fetal transfusion or immediate e *ily
delivery. Although a 35% risk of death lollovving deliv-
ery at 32 weeks’ gestation was entirely acceptable when
‘he alternative was death Irom hydrops hi UCIn. it is n.i
longer acceptable since fetal transfusion at 42 weeks'
gestation entries wt.h it a lowet risk (‘ouveiselv, since
initial fetal iianslusion catties with it about a 1(1% 1isk,
the 12% l1isk ol delivery at 34 weeks' gestation may be’
acceptable.

DEtERMINAtION Of Ililt MOIMtIl AT RISK Of tSOIMMUNI/AtION

It is sell evident that unless the obstetrician knows the
Kh ami isoimmunization status of his pregnant patients
he will not he aware of which patients ate at usk and
therefore what management steps mus be taker llie
simple step of sending a blood sample lot blood group-
ing and antibody screening -tl the lust < natal visit in
every pregnane eoust never be tteglec | knowledge
that the patient is Kh-positive is not sitllicicnl. the ocea
sional Kh positive woman may develop atypical blood
group antibodies which may be tusl as lethal as Kb
antibodies, (nnti-e and fcsAll 1,10 lit "inmoiwst) and
require the same type id management

THAftSPIACrttTAl HEMORRHAGE

| lie obstetrician should also be aware ol the ttsks ol

Kli-immuni/ation in certain situations. |lie mode ol

exposure of the Kh-iiegative woir-an to Uh positive reil
cells is by .lelal transplacental hemorrhage 4 With the
development ol the acid elution teehmipic lor dillcieiili
.Kingl fetal Irom adult red cells by Klethauet el al" in
1957 a very sensitive method became available for deter-
mining ‘'l-es incidence and size of lelal maternal hemor-
rhage and relating transplacental henionhage to risk ol
unmimization

About 50% of vomcn show evidence ol transplacental

hemorrhage at some lime during pregnancy or immedi-
ately after delivery.' In half of these the amount of the
hemorrhage is less than 0.1 ml of fetal blood. Less than
1% of women will have more than 5 ml and only 0.2%
will have more than 30 ml of fetal blood in their circula-
tion. Ccsareatl-section-andJiianuill removal of the pla-
ten Ul_increase the'frequency of Iransolacen’al hemor-
rjiuge.

Incidence and amount of transplacental hemorrhage
ate less in early pregnancy, increasing as gestation pro-
gresses. Very small hemorrhages may be found by the
eighth week in 5to 15% of pregnancies. During the third
trimester, hemorrhages may be found in up to 20% ol
pregnancies and occasionally volumes may be consid-
erable. Toxemia is associated with more and larger hem-
orrhage. iLMl.eflijd version and abruptip placentae have
also been implicated

Amniocentesis carries a risk. Prior to placental local-
ization, 11.2% of 410 amniocenteses in Winnipeg were
associated with transplacental hemorrhage,” many in
excess of I ml of fetal blood. Ultrasound placental local-
ization reduces the risk of transplacental hemorrhage
but does not remove it entirely.

Abortion is associated with a significant incidence ol
transplacental hemorrhage Volumes following sponta-
neous abortion are usually less than 0.1 ml |Irails-
placcntal hemorrhage following therapeutic abortion
occurs in up to 20% ol cases and in 4% the volume will
be pic.iter Ilian 0 2 ml

till INCIDENCE OE Kh ISOIMMUNIZATION

As might he expected, the volume of transplacental
hemorrhage mlluem.es the risk of Kh esoimmuni/nlion
ol the p.cgiiaut woman |l the observed volume ol trans-
placental licuioii h.igc is always less than 0 I ml ol Ictal
blood, the incidence ol overt Kh-immuiii/atioii appeal
mg within 6 months of delivery is about VT " If volumes
gieulei than 0 I in' are found, the observed incidence in
the same period is 4% "

lhe tisk ol demonstrable Kh-nnimim/a urn within 6
months alter delivery ol the lirsl Kh-positive VHO com-
patible infant is about 8% Development of a set, mlary
immune response in the next Kh-positive pregnancy due
to "sensibilization™ its a tcstill ol the Inst is also 8%*
therefore, the overall risk of Kh-immum/ation as a
tesull ol the lirst Kh-positive A HO compatible preg-
nancy is about 16% If sensitive manual enz.yme and/or
Auto At vet antibody screening methods are used
more in- ices of overt Rh-immutii/nlion will he de-
lected ami less "sensibilized" women will be identified
due to a seeondaiy immune response in the next preg-
nancy llowever, the overall 16% incidence of Rh-immu-
nization will remain the same."

llie iisk of Rh-immunizution with subsequent Rh*

Oloiotilcj and
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RH-ISOIMMUNIZATION

positive ABO compatible pregnancies has been stated to
he the same hut this is not altogether true. As parity
increases, the number of good "responders™ will dimin-
ish through prior sensitization and the number refrac-
tory to Rh antigen will be increased relatively. By the
end of the fifth Rh-positivc ABO compatible pregnancy
there is at least a 50% chance that Rh-immuni/Zation will
have developed.

ABO incompatibility of the Rh-positivc Ictus with his
Rh-negativc toother confers some protection against
Rh immunization. The protection may be due to the
destruction of the ABO incompatible fetal red cells in
the material circulation and removal of red cell debris by
phagocytes in the liver, an organ with a relatively small
number of potential immunoeyles. The protection con-
ferred by ABO incompatibility is only partial, the risk of
Rh-immunizalion following an ABO incompatible Rh-
posilivv pregnancy being about 1.5jo 2%.""

A significant number of Rh-negativc women are Rh-
immunized during pregnancy or within | days after
delivery (I 5to 2.0"! )." This important problem will be
considered in detail in the discussion of problems of Rh
prophylaxis

Since transplacental hemorrhage occurs after abor-

(v

Axx,

n

tion. one would expect abortion to carry with it some
risk of Rh-isnimimiriZalion. This risk has been reported
to be as high as 4.3%.12 although 2 to 3% is probably a
truer estimate of the risk. Therapeutic abortion appears
to carry a somewhat higher risk than spontaneous abor-
tion. Although the risk would appear to be very low in
the first 6 to Kweeks, it becomes significant by 12 weeks'
gestation.

PATHOGENESIS 0OE ERYTHROBLASTOSIS FETALIS

The underlying pathogenesis of erythroblastosis Ic-
lalis is hemolysis of fetal Rh-positivc red cells by mater-
nal IgCi Rh artibody (anli-D). The result is fetal anemia
and increased production of erythropoietin. Initially, all
marrow resources are called into play. If these are in-
sufficient, exlramedullary sites, prim rily liver and
spleen, are called into play with the release of immature
nucleated red cells (erythroblasts) into the circulation
(figure 1). linlargcmeni of the liver and spleen isone of
the diagnostic hallmarks of erythroblastosis fetalis.

PAtMOGENESIS OF HYEHOPS FETALIS

Twenty to twenty-live percent of fetuses with Rh
erythroblastosis have such severe hemolysis that lltev

Fi| 1. Com lilood “ittonr liom Inlnnl with nnvmn iiiylliiolHmtnin iniolimind mill inn In llin nrylhmitl snrinn Irom notmoblivUft to niuly nryUuolilnsIS
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ultimately develop universal edema with extreme ascites
(hydrops fetalis). Il was originally thought that hydrops
fetalis was due to fetal heart failure caused by progres-
sive anemia and resultant hypervolemia. Although heart
failure will develop in the hydropic neonate if he lives
long enough, it is rarely present at birth and is rarely, if
ever, the primary cause of hydrops fetalis.

With severe hemolysis and extensive hepatic erythro-
poiesis, there is a marked distortion and enlargement of
hepatic parenchyma by islets of crylhropoicsis. Portal
and umbilical venous hypertension develop. Placental
edema and trophoblastic hypertrophy occur. |Ihere is
diminution in placental transfer of nutrients to the fetus.
Ascites appears as a result of portal hypertension. Dis-
tortion of hepatic cell cords and reduction ol blood How
due to obstruction reduces the synthesizing capacity of
the liver. llypoalbuminemia develops. As hypoprotcin*
emia increases, ascites becomes more severe tad then
generalized edema appears, finally, because of hypo-
prolemcmia and portal hypertension, the edema and
ascites become extreme (anasarca), lit the linal stage of
hydrops, lItydrolhorax with compression hypoplasia of
the lungs and pulmonary edema make adequate respi-
ratory exchange impossible after delivery.

Although the above explanation is partially hypothet-
ical," experimental studies have shown that hyper-
volemia is not usually prese'it til birth" ind therefore
the heart failure theory as lit: primary cause of hydrops
is mu tenable, file portal Inpcricnsioi' liver failure by
poihvsts explains the variable relation ol bydrops to
hemoglobin concentrations in the fetus Because the
condition ol hydrops is due to hepatic dyslimction and
not inemin some Ictuses become hydropic with lieino-
globi,. els of 7 g/|I)(I ml or higher, others are not
hydropic with hemoglobin levels I p ) ml

IDINIFICAIION Ot tut wius ac misk 01 BECOMING UYOIURIC

When a physician discovers llitil Ins Rh negative preg-
nant patient is Rh immuni/ed, he must be able to pre-
dict accurately whether the Ictus is seveielx aHeeled and
if so, at \x hat gestation hydrops will develop. It is imper-
ative that only Ictuses who will not survive past 31 to tS
weeks' gestation are subjected to fetal transfusion and
that only these babies and those who will become hy-
dropic between I to -10 weeks' gestation are delivered
early It is also essential to select the latest pcnoti for
initial fetal transfusion and early delivery compatible
with intact survival. |lie risk of death Irom lelal trans-
fusion is at least 1V7 at 22 weeks' gestation and remains

at about MW" throughout gestation tl the placenta is
anterior lirensk is around 1'7 lot second, third, and
fourth transfusions afte; 2K weeks' gestation il the

placenta is not anterior
In order to assess the risks of hydrops developing

when the pregnant patient is Rh-isoimmunizcd, the ob-
stetrician lias three considerations—history. Rh anti-
body liter, and amniolic fluid spectrophotomelric read-
ings, each of which sill be considered in some detail.

HISTORY OF PREVIOUSLY AFFEcC.'EO SIBLINGS

Erythroblastosis m; y remain of the same degree of
severity in subsequent pregnancies or become progres-
sively more severe. A sensitized woman who has had
mildly affected, fetuses in two. or mere..pregnanciesjs
MikeLy,i>uL.by-no.meansj,oriaiiU-U)-hilV-C a mildly afleeted
baby. in_a.subsequ.aU pregnancy. The other pattern is
one of increasing severity from mild to hydropic with or
without an intervening n,odot,ldy affected infant. Fol-
lowing one hydropic fetal death, the risk of hydropic
fetal death of a subsequei t Rh-posilive fetus is at least
()%. Infrequently, but in | rarely, subsequent disease
may be less severe and a moderately severely affected
easily treated infant may le born near term alter an
earlier hydropic fetal death.

Unfortunately,.history, is .not helpful in a lust sensi-
tized pregnancy-whore-thc risk of hydrops, contrary to
general belief, is about K%,ISnor is it helpful when there
is a past history of severe disea ¢ and the husband is het-
erozygous for the Rh lactor (I 3 A history ol previous
hydropic stillbirth does not indicate at what stage of
gestation a subsequently aHeeled fetus will become hy-
dropic. Treatment of impending hydrops .t 23 to 21
weeks'gestation is vastly difl'cicnt than treatment of im-
pending hydrops at W to 37 weeds' gestation

MATERNAL Rh ANTIBODY TITER

Contrary to beliefs held by many. Rh antibody liters
if carried out by the same individuals using tin same
techniques ami the same RIi posiliv: test cells, are of
some prognostic significance. However, since olhei fac-
tors such as the binding constant of the RIi antibody, the
Rh antigen content of the lelal red cell membrane, and
the ability of the Ictus to replace destroyed red cells
wit..out compromising hepatic function ; re also impor-
tant. one would not expect the antibody 'iter to reflect
severity of erythroblastosis with great acci racy

Before discussing the significance of Rh antibody 1i-
ters in predicting the fetus at risk of becoming hydropic,
a brief description of methods and tilers is necessary.
Siilinc 11HT\

Serial dilutions of maternal serum containing Rh anti-
body are mixeo with Rh-positivc red cells suspended in
isotonic saline. Only IgM antibody will produce aggluti-
nation of red cells su.pemled in saline. The highest
dilution at which agglutination occurs is the saline titer
(1:1, 1.2. etc) |Ihe liter indicates the presence ami, wry
crudely, the amount of IgM antibody . Usually the saline
liter is low since most isoimuuim/ed women produe ¢
little, if an , IgM Rh antibody.

Obstutncs nod
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RI1-ISOIMMUNIZ ATION

Albumin liters

Serial dilutions of maternal serum containing Rh anti-
body are mixed with Rh-positivc red cells suspended in a
thicker more viscous medium (usually bovine scrum
albumin). Both IgM and IgCi Rh antibody ‘ill aggluti-
nate Rh-positivc red cells suspended in albumin. The
highest dilution at which agglutination occurs is the
albumin liter, (1:1, 1:8. 1:64, ete). If the saline tiler is
low, indicating little or no IgM antibody, the albumin
titer is a crude hut reasonable measurement of 1gG Rh
antibody (the antibody that crosses the placenta and
causes fetal reil cell destruction). If there is a significant
saline Rh antibody liter present, the albumin titer repre-
sents a mixture of IgM and IgG Rh antibody and there-
fore is less helpful. IgM Rh antibody can be destroved
by mercaplo-ethanol. .Subsequent retitratumi In the al-
bumin technique will then allow a more accurate deter-
mination of the 1gG Rh antibody level.

liitli reel tmtif'lohulin ~ tcr\

Serial dilutions of maternal serum containing the Rh
antibody are incubated with Rh-positivc red cells (usu-
ally for | hour) Red cells are then washed with isotonic
saline and mixed with antihuman globulin (Coombs test
serum, made by injecting human serum into another
animal species (rabbits, guinea pigs, goals, etc). The
greatest dilution at which the anlihuman globulin pro-
duces agglutination is the indirect nnligiobulin Rh a'ali
body tiler (I 1. 1:16, 1:128, etc). Antiglobulm Rh
antibody titrations are more sensitive than the albumin
method (a liter ol 1:64 by the anliglohulin method
corresponds approximately to a titer of 1.16 by the
albumin method).

Il cannot be emphasi/ed too strongly that techniques
ol antibody titration v;uy greatly in sensitivity limn one
laboratory to annthet. Il is imperative therefore that the
obstetrician become familiar with the methods and the
significance of the liters reported by the laboratory
which he uses 1lie tiler* >inch indicate that a fetus is at
risk ol developing by* ->ps vary from laboratory to lab-
oratory and th'- f.gurcs quoted in this review pertain
only to liters carried out by the R!i I aboratory in Win-
nipeg. using an albumin titration method

In a lirsl sensi‘'i/ed pregnii..ey or in a subsequent
pregnancy where preceding allccled infants did not re-
quire exchange transfusion, an albumin Rh antibody
liter of 1:8 or less is not associated with stillbirth before
term. A liter ol 1I; 16 prior to 42 weeks' gestation carries
a 10™. risk. | 4c a 25% risk, 1:64 a 50% risk ol hvdrops
developing before term if the fetus is Rh-positivc * Jf
there has been a preceding history of hvdrops or severe
Rli erythroblastosis requiring lelal transfusion and or
early delivery, subsequent nlVeclcd Ictuses may become
hydropic with liteis as low as 1.4 oi | 8

To determine whether there is an Rh antibody level
which places the fetus at risk, il is essential that,the
isoimmunized women, have Rh antibody liter estima-
tions at regular intervals. We suggesLeverv 4w eeks prior
to 26 weeks' gestation. gvery_2weeks thereafter. Unfor-
tunately, antibody titers are rarely helpful in dinVr dia-
ling an Rh-positivc from an Rh-negativc fetus wucn the
husband is heterozygous. Rarely does the titer rise dur-
ing such a pregnancy.

Assessment of material history and Rh antibody titer
is not sulhcicnlly accurate to be the basis for institution
of correct management of the Rh-immunizcd mother
and her Ictus. In one series of 426 isoimmuni/cd preg-
nancies (from 1054 to 1%]1). in which there were 67
stillbirths and neonatal deaths, and 54 liabics salvaged
only by early delivery, the degree of severity of erythro-
blastosis, using history and liter in the 121 most severely
affected fetuses, could only be predicted accurately m
62% of cases.l

AMNIOTIC FLUID SPECTROPHOTOMETRY

The introduction of amniotic lluid spcc(rophotomclr\
by Hevis in 156" and its subsequent refinement by
| :'lcy @ and others has completely revolutionized the pre-
diction of severity of Rh erythroblastosis fetalis Most
methods in use depend on the speclrophotomcti ic mea-
surement of bilirubin in amniotic lluid, the amount of
bilirubin present being related In severity of erythio-
hlaslosis.

Il is beyond the scope of this report to describe all the
various methods used and to weigh the pros and ;ons ol
each However, a careful comparison by Hartsi iof the
various methods ni use in I<7(I" revealed no particular
advantage of one over another. Of far greater impor-
tance than the actual method of measurement is the
familiarity and experience of the obstetrician "illi the
significance of the readings reported to him h\ the labo-
ratory to which he sends amniotic fluids for testing

THE LIIEY METHOD (AS USED BY THE Rh LABORATORY)

liley’s method reports optical density rises at 450 mg
(A(ON4,) in specific figures, allowing accurate com
parison of measurements from one laboratory to an
other. Amniotic lluid, once dHained, is protected from
light which oxidizes bilirubin to.colorless compounds in
VItr0 as it does IN TIM, 11 is then ccnlrir iged and filtered
Optical density readings are made over the wavelength
range 700 to 550 mg. using a good quality spectropho-
tometer. The readings are plotted either automatical!"
or manually on semilogarithmic graph paper (figure 2).
using wavelength as the horizontal linear eoordinaiit
and optical density as the vertical logarithmic ennrdi
mint. lhe readings ate joined A characteristic rise in
optical density at 450 mg is found this rise is prnpor
tional to the degree of severity of Rh disease in the fetus
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A ITirther rise ill 405 ni/i unaccompanied In 540 and 5S0
peaks is due to heme pigment. Since other (actors con-
tribute to optical absorption across the entire spectrum,
the rise in optical density, ie, the deviation Irom linear-
ity. at 450 mvi is the figure ol prognostic importance.
This ligure is obtained by drawing a tangent joining the
curve at 550 nvi to that at 365 mvi and measuring lrom
the point at which this line intersects 450 ni/i to the
actual optical density reading at 450 ni/i (figure 2).

The 450 m/t optical density rise, once obtained, must
then be replolted using gestation as the arithmetic hori-
zontal coordinunl. Such replotting is necessary because
the normal fetus produces bilirubin in early gestation
which reaches peak levels ill 23 to 25 weeks' gestation.
lhe spectropholometric graph is divided into three
zones (figures 2 and 3) fluids lalli.,g into the upper
zone (/.one 1) indicate severe disease, usually impending
fetal death; fluids falling into the lower zone (/.one I)an
Kh-ncpalive infant or an Kh-positive baby with minimal
anemia but the possibility of requiring exchange trans-
fusion. fluids in the middle zone (/one 2) indicate
intermediate disease, becoming more severe as the opti-
cal density rise approaches the /Zone 3 boundary.

The slope of the boundaries demarcating the three
zones indicates that, as gestation progresses and the
amniotic lluid bilirubin normally present diminishes, the
same optical density rise is indicative ol more severe
erythroblastosis. Although single amniotic lluid exami-
nations alter 29 weeks are reasonably accurate in pre-
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dicting severity of disease, serial lluid examinations,
plotting consecutive 450 mV/i optical density rises and
determining the slope of the serial rises in rela‘ion to the
zone boundaries, give a more accurate index of severity
of erythroblastosis (f igure 3).

Ihe following statements are made on the basis of
2X2! amniotic lluid examinations carried out on 997
isoinnnunized women from December 15, 1961. to | eb-
ruary 2X 197X (fable 1|.,u

1).A single amniotic lluid optical density rise ol 0.400
or higher at any stage of gestation indicates hydrops
fetalis at the lime ol the amniocentesis in 65" of cases.

2) Hydrops IVlalis mav be present with amniotic lluid
450 ni/i optical density rises as low as 0,250 at 2S weeks*
gestation (0.1X0 on one occasion).

.1).1f serial amniotic lluid 450 nm/< optical density rises
show an ascending slope and the linal lluid reaches into
the upper.75Jo0 X()% of /.one 2 by 2X weeks' gestation,
delay of fetal transfusion until a further examination
shows a rise into Zone 3 frequently results in l.xdrops
fetalis.

4) Ifan optical density rise is in mid Zone 2, a delay in

.repeating the amniocentesis for 2 weeks may icsult in a

Zone 3 lluid and hydrops at the time ol the second
examination.

5) On rare occasions a single reading ol 0.200 to 0.250
at 22 to 24 weeks' gestation may he associated with an
Rli-negalive Ictus.

Serial amniotic lluid spectrophotometry lias increased

OtibtotHcs iind
Gynocology
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Fig 3. Serial A 00,,
A OD,, n! 75% lovol Zone Z. A OD,. In Zono 3 nl
second IUT. letus not hydropic; A OD,, nl 65%
lovol In Zono 2 nl third IUT; lolus survived

readings; First IUT when

ihe accuracy of prediction of severity nl erythroblastosis
lo 90 to 95% (I ahle 1).3" llowcvcr, lile-lhrealening spcc-
Irophotometrie inaeeuraeies resulting !l loo early or too
late intervention occur in 2 to .\S of isnimmimized preg-
nancies.

OTHER METHODS OF ASSESSMENT

The reader is-ref' :d to the papers of I retla. Robert-
son, Knox et al, W.uilield, Quccnand " and others for
description of the spc strophotometrie methods of as-
sessing severity ol erythroblastosis wineh they use.

Methods other than simple spectrophotometry such
as ihe chloroform extraction method ol Itrazic et al.’"
the bilirubin protein ratio of Clierrv el al.3 and bio-
chemical methods of measuring bilirubin in amniotic
lluid3 have been exlol'cd by their proponenls. There is
no convincing evidence that there is anv great improve-
mcni in predictive accuracy with llicit use

Similarly, urinary and amniotic lluid ctriol levels
have been examined3' and have not been found of value
in predicting impending hydrops earls enough I'm pre-
ventive management measures to be undertaken

TECHNIQUE Or AMHIOCFNtfSIS

because
with an

lhe hazards of transplacental
increase in maternal

hemorrhage
antibody tiler and in
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creased severity of erythroblastosis arc present if lhe
placenta is penetrated at amnocenlesis, initial amnio-
centesis should be preceded by placental localization,
preferably by an ultrasound method or In a radio-
isotope technique if ultrasound is not available If the
placenta is situated on the anterior wall of the uterus,
amniocentesis should be carried out in the ultrasound
department under direct ultrasound guidance With its
use, the placenta can usually he avoided and a blood free
amniotic lluid sample obtained Direct ultrasound guiil-
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unce also allows insertion of the needle to the proper
depth to obtain amniotic lluid with the least trauma
possible.

The procedure is carried out under aseptic technique.
A preamniocentcsis clotted blood sample should he
taken—about 10 ml of amniotic lluid is aspirated and a
poslamniocentesis clotted blood sample is obtained. The
amniotic lluid is sent for spectrophotometry and after 32
weeks’ gestation for I./S ratio as well. The two blood
samples arc sent for Kle hauer fetal cell screening and
Rh antibody titers.

MATERNAL A-'D FI TAl HAZARDS WITH AMNIOCENTESIS

Maternal hazards following amniocentesis are negli-
gible. Infection can be avoided with careful attention to
aseptic technique Precipitation of labor has been re-
ported as a rare complication as has ahruptio placentae
also.

The main hazards of the procedure are fetal On rare
occasions, direct trauma to the fetus has occurred9' hut
the most important hazards which have already hcen
.alluded to are placental trauma, transplacental hemor-
xhage, and increased scverily of erythroblastosis Al
though exsangumalion from massive transplacental
hemorrhage is a real risk with placental trauma at lelal
transfusion, it should rarely, if ever, oeetit al amniocen-
tesis.

SOURCES OF ERROR IN AMHIOIIC FLUID SPECTROPHOTOMETRY

Blood,'“either maternal or fetal, if present m amniotic
lluid, pioduces optical density peaks at sK(, SIQ and
ml15 nv/i winch destroy the validity <1 lhc4.M)m,i hihnihm
leading: Metliemalbtimm Ahich produces a ihaiaclei
isiic -105 niz< peak decreases the -150 ni/i optical density
use Meconium veiv markedly increases ihe 4M» nVi
oplieal density peak I\|liusuie to lightMesiroys hilmi
Inn by photooxidalion Unless the sample is protected
Irom light it will give a lalso low rending

Occasionally* aspiration ol [luuT al amniocentesis
glhet than amnioriO lluid will be a souice ol error
Maternal urine produces no -150 nip peak In the pres-
ence of a hydropic leltis, ascitic lluid may inadvertently
be obtained Ascitic lluid is a dear yellow and is more
viscous because ol ils high piotein level liihruhm levels
are higher in ascitic lluid which usually has to he diluted
two or three times for oplieal density leadings to be
possible 1he 'ltiid has its highest absorption peak at 460
ni/i. The 450 ni/i optical density use is Uiiially greater
than 1.5(H)

Congenital anomalies such as anencephaly and oh
ylruelive anomalies of the upper gaslroi. teslmal trad
sue)' as tiachcoesophageal fistula and duodenal oi |c-
mutalatresia will produce marked -150 nvi uplical density

rises which may he misleading il the mother coinciden-
tally is Rh-isoimmunized

INDICATIONS FOR AND TIMING OF AMNIOCENTESIS

Il an isoimmunized woman lias had a previous still-

.born infant or an infant requiring exchange transfusion,

amniocentesis is indicated no matter what the titer. Ini-
tial amniocentesis in this ease should he undertaken at
20'A to.21 weeks’ .gestation. In the absence of such a
history, a decision to carry out amniocentesis is made on
the basis of an rody liter alone. U>jjig Winnipeg Rh
Laboratory liters, if the albumin titer never exceed* I:X
amniocentesis is not carried out. jf (lie albumin liter is
steady al 1:1( or higher, initial amniocentesis i* under-
taken at 2U¥Y: to 21 weeks’ gestation, Il the liter is ini-
tially below 1:16 but reaches or exceeds I; 16 at any tune
between 20 and 36 weeks’ gestation, immediate amnio-
centesis is carried out. Repealed amniocenteses are car-
ried out al 5- to 2l1-day intervals depending on the
optical density of the preceding test In many instances,
weekly amniocenteses may be neeessaiv for 5 to 6 weeks

or even longer before the nequency ol the procedure
may be reduced or definitive treatment undertaken

MANAGEMENT 01 THE ISOIMMUNIZED PREGNANCY WHERE HYDROPS IS

HOT A FACTOR

If history and antibody titer have precluded the need
lor amniocentesis or if serial spectrophotomeliic lead-
ings have remained consistently parallel to the zone
boundaries in the lower half ol /one 2 or have dropped
into /one 1 or lhe lower hall ol /.one 2, the molhct may
he allowed to deliver al 01 near term We would suggest
induction, if feasible, .it IXto \|) weeks' gestation In the
presence of a history ol severe erythroblastosis and or
an albumin titer of 116 or higher and a heterozygous Inis
hand, spcctrophotomcliic readings icm.iimng in oi bill-
ing into /one 1 or low /one 2 indicate that the lotus is
almost certainly Rh-negativc and the mother should be
allowed to go into spontaneous labor. Il the husband
appears to be homozygous for Rh and the last optical
density reading falls into the 30 to <()"’ area ol /one 2,
induction should be earned out al 17 to 38 weeks’ gesta-
tion if the mother is ohstetrtcally suitable and hei dates
are accurate (hi no account should she he allowed to go
past term |If there is any uncertainty regarding the (testa-
tion ol the fetus, pulmonary maturity should he deter-
mined by an amniotic lluid 1./S ratio prior to delivery.

MANAGEMENT WHEN lilt ILIUS IS At RISK OF DEVEIOPINU HYDROPS
FEIAIIS

L.mti Drliorry

When the -ISO m/< optical density rise reaches the
tipper 75 to X0'! level in Zone 2 or an initial reading falls

into /one 1 alter 34 weeks’ gestation, prompt induction

Otailotr' s iim|

(iyi.ikolouv
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and delivery should he carried out if an amniolic fluid
L/S ratio indicates pulmonary maturity. If the L/S ratio
is less than 2.0:1 and the placenta is not anterior, we
have, in recent years, elected to carry out an initial fetal
transfusion at 34 weeks' gestation, a second at 352
weeks, and delivery at 37 to 37'/: weeks. In the presence
of an anterior placenta we will elect early delivery at 34
weeks' gestation even if the I./S ratio is below 2.0:1,
preferring to accept the hazards of respiratory distress
rather than the increased risk of fetal death at intra-
uterine transfusion when there is an anterior placenta.

Intrauterine | elal rransfnxinn

Prior to the introduction of fetal transfusion, induced
delivery as earl) as 32 to 33 weeks' gestation was accept-
able because no other treatment was available. Since
about S¢ of all affected fetuses will become hydropic
before 32 to 33 weeks' gestation, 8% had to be accepted
as lhe irreducible perinatal mortality from Rh-immuni-
zation before 1%3.”" The introduction of fetal trans-
fusion by I dcy in that year" completely liansformetl the
outlook lor these most severely allected of all "rvlhro-
hlastolic Ictuses.

[1i\\iiilnfiy a/ Intrauterine letal Irans/minn

Red cells utilised into the peritoneal cavils are ab-
sorbed mtad via the suhdiaphraginatic lymphatics into
the right lymphatic duct and thence into the em ulation
Il whole hlood is injected, plasma is absorbed more
rapidly Ilian red cells and there may he a lurlher drop iii
hemoglobin levels ol 1.0 to 1.5 gZ/10() ml m the first 4X
hours, a drop likely to be detrimental to the already
anemic eiylhroblasiotie Ictus rightly packed red cells,
negative for ihe antigen to which the mother is isoiuimii-
ui/ed (RIli negative if she has a Rh antibody), with the
least amount ol residual plasma are used for fetal trails-
lusnm Since there is no way of determining the AMO
status ol the fetus, (‘ roup 0 blood is recommended no
mailer whal the AMO constitution ol the lather and
mother lhe blood should he rli nvn nol more than 34
Imurs prior I& the transfusion and should he cross-
tiialched again; the mother’s serum

In lhe absence ol ascites about 12*T ol the red cells
inlused into the peritoneal cavity are absorbed daily.
Absorption is therefore complete in Kto ') days Ihe
volume infused is limited hy the capacity of the lelal
peritoneal cavity Il excessive volumes are infused, mint-
peritoneal pressure rises drove umbilical venous pres-
sure, placental circulation is obstructed and the fetus
dies." In the early fetal transfusion era. infusion of
excessive volumes of hlood was a not inlrerpient cause of
unexplained letal death

Intraperitoueal pressure mav be monitored during

\ol 52 Nn i
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fetal transfusion, discontinuing the transfusion when lire
pressure reaches 10 mmHg. However, the introduction
of a pressure i. nsduccr with the catheter may increase
the risk of significant loss of transfused blood back into
the amniotic fluid when the catheter is withdrawn. If the
following transfusion volume formula is followed, intra-
pcritoneal pressures will not be excessive and placental
umbilical blood flow will not be interfered with: gesta-
tion in weeks, minus 20, times 10 m! (at 24 weeks. 40 ml.
at 30 weeks. 100 ml 1"

Ability to estimate residual donor hemoglobin con-
centration in the fetal circulation at intervals following
fetal transfusion is important in determining the inter-
vals between fetal transfusion and the appropriate time
alter 34 weeks for induction and deliver,. At birth the
transfused baby will have about 55*70 of all the theoreti-
cally available residual red cell donor hemoglobin in his
circulation. The remainder will he in the adnexa nr will
line been lost in the transfusion process.

If one usts 55% as the constant, fetal weight charts at
various gestations, and X5 ml/kg fetal body weight as
lelal hlood volume, the increase in hemoglobin concen-
tration expedc | from a lelal transfusion of a known
amount ol red cel! hemoglobin can be calculated My
allowing for ;in attrition rale of I 1200l donor red cells
pei day and cnlculaiing the increase of blood volume as
fetal weight increases, the donor hemoglobin level al any
time in the future may be calculated within an accuracy
range of plus or minus I gZ/1O(> ml,"”

Ilie aim of lelal transfusion is I" maintain a donor
hemoglobin level in the Ictus of 10 to 11g 100 ml 1he
interval between the lust and second letal transfusion is
10 days; subsequent intervals arc approximately 4
weeks, the last transfusion being usually no later than
13'." in 14 weeks' gestation with delivery again being
approx inately 4 weeks alter the lasi transfusion

rtiAi TitANsrusioN or ntr tiYonnpic inrant

lhe purpose of letal transfusion i. that il Ire carried
out early enough to prevent development ol hvdrops
fetalis, However, in 7> to 10" of cases the fetus will he
hydropic (as evidenced try the presence ol gross ascites)
at either the first or second transfusion 1he hydropic
Ictus does absorb erythrocytes from the peritonc il cav-
ity adequately, almost if not aS ellieieiitlv @S do:s the
nonhydropic fetus " [I'lie likelihood ol surviv al follow-
ing letal transfusion is ieduced to 21'! if the fetus has
ascites at the first transfusion. Since 21*e survival is
belter than no survival, a fetus with ascites should he
given the lIrenelii ol fetal transfusions

A considerable percentage of surviving hydropic fe-
tiisc;, particularly those with gross ascites oulv at second
lelal transfusion, are no longer hvdiopic at delivery
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Reversal of hydrops with relief of ascites and anasarca
may depend on the ability of the liver to regenerate and
produce adequate amounts of albumin. It is possible
that as donor hemoglobin levels are raised by trans-
fusion, erythropoietin levels drop; if the fetus continues
to survive, extramedullary erythrop ‘iesis will be re-
duced, portal and umbilical venous pressures will fall,
hepatic circulation and hepatocellular function will im-
prove, serum albumin levels will rise, and ascites and
anasarca will disappear. Whereas ascites lowers the sur-

vival rate to 21% al the first fetal transfusion, the salvage'

rate when ascites is lirst noted at the second fetal trans-
fusion is 76% (Table 2).

Indications Fur I'ctal Transfusion

Since intrauterine fetal transfusion carries with it very
definite risks, the procedure should.he reserved exclu-
sively for those fetuses who are at risk of becoming
hydropi- prior to Tl to 35 weeks’ gestation. Selection is
made amniotic lluid spectrophotometry, patients
subjected to amniocentesis being selected on the basis of
history and antibody liter criteria which have already
been discus .eil.

Initial amniocentesis, when indicated, is carried out at
2d1' weeks' gestation, fetal transfusion is indicated
when serial amniotic lluid speclropholomelric readings
rise into the uppei 75 to 80% of /.one 2 prior to 30
weeks’ gestation (figure 3) and into /one ' between 31
and 14 weeks’ gestation, If the initial reading falls high',
into /one 11 <0.400 at or before 24 weeks. 0.350 al or
alter 25 weeks, '0.300 at or after 27 weeks, () 25( al or
after 29 weeks, and >0.200 at or alter 'l weeks’ gesta-

tion), fetal transfusion is carried out on the basis of the
single reading.

Flie Fetal Transfusion Team

A word must be said about the personnel, experience,
and facilities required before fetal transfusions are un-
dertaken. As the incidence of Rh-immuni/.alion de-
clines, the number of candidates for fetal transfusion
will become fewer and the necessary expertise to main-
tain adequate proficiency in the procedure with satisfac-
tory survival rales will be more difficult to achieve.
Whereas, in 1964 there were 20 to 25 fetuses requiring
fetal transfusion from each million total population, in
1978 there are only 3 to 4. In 1969 the Rh Laboratory
Letal Transfusion Team carried out 78 fetal transfusions
on 37 fetuses; in 1977 it carried nut 17 transfusions on 7
fetuses.

Although the technique itself is well within the grasp
of any capable obstetrician,-tola’ management of the
woman and her fetus requires not only a highly com-
petent obstetrician but expert neonatal and laboratory
input with all the resources of a sophisticated high-risk
antenatal and neonatal facility bach fetal transfusion
facility, as a minimum, should deal with at least 4 to 5
fetuses yearly on whom 12 to 16 fetal transfusions arc
carried out. To accomplish this each team must draw
from a population base of at least | > 2 million and
have referred to it al! fetal transfusion candidates within
that population base. It is only in this manner that
expertise will be maintained in the carrying out ol fetal
transfusions and the overall management of the severely

IMIET 7 D> \1s 1IS 111V THASSILTSHINS "I HiUItSIT I 11l IW| [N JaNI'AKS 2, I'hIl, AND IvNI'AIIV 1 I'l/X
lira." I'iwv AVera lwrn /mintX ti rmrv um
Xtr IV Tiir Xn I'aimi Vn Periml An

All lelal liansliisniiis Kn 212 ') Hit
All Id uses lraiisliiscd m till [1] s
Livelinin mliinis I nx X7 M
Surviving ncunat.il pci mil 12 I (+1 S) 7 7(1 [>2 Vi
11yitrui>s transfused N ls 24 23 34 ) 12 X
Llydiops surviving neonatal 1 1 X 33 17 M in in

period
Nunlivdrops transfused In X1 70 1Xs
Nonhydrups sunivtng " iV si Mi h? 78 121 nx

ncon.ii.d period
Neiinalal deaths J 2s 7 n S | 1) I
Liiillialk deaths s Ix il - I(i 1 N il
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phciitinii (nccroiisinp enieinciililis), and | Omen syndrome (indicated alter delivery |

I'<istnoinatal deaths;

| died al X weeks ill septic shuck, disseminated inlr.ivascidar coagulation itniccogni/etl glam negative sepsis, | died

at 12 weeks nl sudden infant dr.. li syintinine ( uitl death)
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affected trylhrohlaslolic fetus and infant who will never
disappear entirely from the perinatal scene.

Technique aj Intrauterine Fetal Transfusion

Many modifications of Lilcy’s original method have
been devised in an attempt to improve the ease and
safely of fetal transfusion. The fetus has been immobi-
lized by a Ilimb impaling technique;3 image in-
tensification fluoroscopy has been used;5 blood has
been injected down the needle rather than through a
catheterd or through’a Teflon sheath left IN SItU after the
needle inside the sheath, which punctured the peritoneal
cavity, has been withdrawn.3* Although these modifica-
tions are undoubtedly helpful to some, the Fetal Trans-
fusion Team in the Rh Laboratory has had excellent
results using Lilcy’s original technique.3113 One very
promising modification in certain difficult situations is
lhe insertion of the needle and catheter under direct
ultrasound guidance using real time span ultrasono-
graphy.

Once fetal transfusion is decided 011, 12 to 16 ml of a
radioopaque medium is injected into the amniotic eas-
ily and lateral and anteroposterior x-ravs are taken (am-
iiliogram). The amniograms show placental site, fetal
position, and the presence or absence of lelal edema,
| etal edema is not a contraindication to fetal trans-
fusion.

Iwo to twelve hours later, under sedation, with care-
ful asepsis and local anesthesia, the lelal transfusion is
carried out in the x-ray department. Suitable coned an-
teroposterior and cross table lateral x-rays of the mater-
nal abdomen are taken after the placing of ¢ radio-
opaque markers 011 the maternal abdomen in a grid over
lhe likely position of the fetal peritoneal cavity. The x-
rays determine the site of the fetal pentoneal cavity in
relation to the markers and the depth of lhe fetal perito-
neal cavity from the*maternal skin surface.

I he best position for the Ictus is lateral, less ideally in
an abdominal anterior position, for men the insertion of
the umbilical vessels into the fetal abdomen is the center
0 the target area. Letal transfusions should not be
undertaken ill If fetal hack is in an anterior position hut
every ellorl should be made to change it to a back lateral
position. If this proves to lie impossible, fetal trans-
fusion may be undertaken only if real lime span ultra-
sonography is availab’« to allow an oblique insertion of
the needle and catheter into the fetal peritoneal cavity
under direct guidance.

The presence of an.anterior placenta is always a seri-
ous complication tripling the risk of fetal transfusion.
1very effort shouid be made to avoid the placenta or if
necessary to traverse it as near its periphery as possible.
Ibis mav involve carrying out external veision.

The usual technique carried out by the obstetrician
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member of the Rh Laboratory Team, after adequate
aseptic and local anesthetic preparation, is to insert the
needle (an 18-cm 16-guagc Tuohy needle) directly and
vertically in one movement to the required depth as
determined from the lateral x-ray exposure. The styletlc
is withdrawn from the needle and an epidural catheter
(Portex) of a diameter that just fits the lumen of the
needle is threaded down the needle. If the catheter can
be threaded, the tip of the needle lies within a cavity,
hopefully the fetal peritoneal cavity. About 25 to .10 cm
of catheter is threaded down the needle and the needle
is then withdrawn to lie on the maternal abdominal
wall. Two milliliters of radioopaquc medium is injected
down the catheter and a repeal x-ray is taken If the
catheter lies free in the fetal peritoneal cavity, character-
istic semilunes of dye outline the fetal small nowel.

In about 50% of cases the letal peritoneal cavity is
catheterized at the first attempt. However, problems
may arise particularly if the fetus is small and active. If
the catheter threads down the needle but no dye is
apparent in the fetal peritoneal cavity, the catheter is
probably in the amniotic cavity. This is confirmed by the
dye outlining the catheter 111 the amniotic cavity and
may be doubly confirmed by aspiration of amniotic
lluid. If the catheter cannot be threaded past the lip of
the needle, the needle is not free in a cavity but is
embedded in fetal thigh, buttocks, back etc. or in the
maternal uterine wall In this situation, no attempt
should be made to force the catheter down the needle.
The needle should be withdrawn and redirected. If rein-
sertion of the needle is unsuccessful, a repeal anteropos-
terior x-ray is taken to redetermine lelal position

If on insertion of the needle to the required position
and depth, lluid spurts up lhe needle, the tip of the
needle lies in either fetal bladder (fetal urine is almost
colorless), or in the peritoneal cavity of a fetus with
ascites (the fluid is clear and bright yellow at first fetal
transfusion or heavily hlood stained il the procedure is a
second fetal transfusion). Dye may be injected down the
needle to confirm its position in the fetal bladder, al-
though this is unnecessary since the lluid is so character-
istic. The bladder is emptied, and the needle withdrawn
and reinserted in the same site to the same depth.

A variation of the needle insertion technique which
may be used is as follows; the needle is advanced to a
depth where the tip is calculated to lie in lhe amniotic
cavity. The stylelte is withdrawn, a sterile 5- or 10-ml
syringe is attached, and amniotic lluid is aspirated. The
needle is then advanced toward the fetal abdomen, aspi-
rating at every centimeter of further insertion. When
resistance is encountered with failure of aspiration of
lluid, the needle is probably just entering lhe lelal skin,
t; is thrust quickly an additional lor 2cm Ifaspiration
ol lluid is still impossible, the catheter is threaded. I his
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technique should be carried out quickly. There should
be no hesitation or delay in the final advance of the
needle. Otherwise, the fetus will move away from the
sharp needle point. The fluid aspiration method just
described should not be used in the presence of an
anterior placenta.

Once the catheter has been shown to be in the fetal
peritonea! cavity, the fetal transfusion is carried out.
Fresh, Group 0, Rh-negative blood which has been
crossmatched with maternal serum, centrifuged, and hits
had all of its supernatant plasma and bully coat re-
moved is now readied for use. The hematocrit of the unit
("15) is such that without dilution its viscosity is so great
that it cannot be injected down the catheter. Just prior
to connection to the transfusion tubing, 12 to 15 ml of
sterile 0.9% saline are injected through one of the entry
ports of the unit into the blood, this entry port is then
attached to the blood infusion set and the side arm of a
sterile three-way stopcock is attached to the other end of
the set. The unit of blood and saline is then shaken. The
fetal peritoneal transfusion catheter is cut oil' approxi-
mately 10 cm from the maternal abdomen and a 22-
gaugc blunt needle or cannula is inserted into the cut
end ol the catheter. 1he huh of the needle or cannula is
attached to the stopcock A 10-nil syimge is then at-
tached to the remaining arm of the stopcock and the
transfusion is begun.

lhe transfusion is carried out iii aliquots,
I he letal heart is monitored by ultrasound al the begin-
ning and end ol each 10-ml infusion |i is monitored
continuously throughout the liual It) ml of the amount
of blood planned to be administered, according to the
gestation, 20 > It) ml formula. If the Ictus is in good

10 ml

Ktg 4.

condition, the transfusion produces a tachycardia of 160
to ISO beats/min (occasionally 200). Fetal tachycardia
during the procedure is reassuring, | elal brachycardiu
early in the procedure is very ominous and usually por-
tends fetal demise. Sudden bradycardia as one ap-
proaches the end of the transfusion is an indication for
immediate termination of the transfusion

Following completion of the infusion, the fetal cath-
eter is slowly withdrawn from the fetal peritoneum with
careful lelal heart monitoring. Profound fetal brady-
cardia, probably vagal in origin, may occui. If brady-
cardia appears, further catheter removal is delayed until
the bradycardia disappears. The mother is usually dis-
charged 36 to 4S hours after the procedure.

When ascitic lluid is encountered, an attempt should
be made to aspirate lluid ljefyre the catheter is threaded.
A volume of ascitic lluid equal to the volume of blood to
be transfused is aspirated, if possible and the catheter is
then threaded. When fetal ascites is present, the dye
injected is shown dillusing through the ascitic lluid and
no semilunes can be seen (Figure 4). Depending on the
amount of residual ascites apparent on x-ray, a further
volume may be aspirated. However, no attempt should
be made to empty the peritoneal cavity completely An
empiric rule is not to remove muie than a volume
double that of the proposed transfusion with a maxi-
mum removal .< 120 to 150 ml

When more b: in the proposed transfusion volume of
ascitic fluid is aspirated, the total volume of the niuod
infused is increased by 20 to JO”, (50 ml at 24 weeks,
120 ml al JO weeks, etc). Although digit' 'iZation of the
lelus logically would appear to be valueless, our emp ric
experience with 44% hydropic lelal survival (26 of A%

Mu(ltopu(uo dyo outlining fluid tr(to puUtunmi't.cvily m InallUT (Il, (Jfosiiiiscitoii nltocom 1 IUT i;‘|. naolua lOInngtn prosun! nl Hurd IUT (3]
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following its introduction-” causes us to advise its use
(0.035 mg/kg estimated fetal weight oTdigoxin is infused
intrapcriloneally). The mother is placed on maintenance
digoxin and furoscmide orally. The diuretic may be a
more important factor than the digoxin in improving the
hydropic fetus's chance of survival.

Since the hydropic fetus absorbs blood from his peri-
toneal cavity adequately,3* but possibly more slowly, the
interval between the first and second transfusions should
be lengthened to 12 days. Ascitic fluid, if encountered
again, should be aspirated and again digoxin should be
instilled. Third and fourth transfusions are carried out
al 20- to 22-day intervals if ascites is still present.

HAZARDS or rtTAI TRANSFUSION

Maternal Risks

Fetal transfusions should carry very little il any risk to
the mother. Maternal infection can be avoided by very
careful attention to asceplic technique. Nevertheless,
some fetal transfusion teams, including ours, prescribe
oral broad spectrum antibiotic therapy for 12 hours
before and -IS hours after the procedure. No complica-
tions have been noted following such short term antibi-
otic use.

Potential serious morbidity may occur il the needle
and catheter penetiate maternal tissues and dye is in-
jected into them (maternal muscle, peiiioneal civitv,
and particularly uterine wall behind the placenta). 11 the
transfusion needle perforates a retroperitoneal maternal
sinus, there is a serious risk of introduction of amniotic
lluid into the maternal circulation with abruplio.and
coagulation dilliculiies.3'

Administration of hydrochlorothiazide to the preg-
nant woman with a hydropic fetus has been associated
with fatal pancreatitis’. When a diuretic is used in such a
situation, furoscmide should he selected

letal llantids

| <irlv hazardS 1 eral risks arc considerable Ihe Ita/
aids of oveitransfusion and now they may be prevented
have been described I'he c; rly major hazard is the
puncture of a fetal arterial or major venous vessel or
heart In the needle with lelal death either from, ex
sangtiiha ion or cardiac tamponade, Since lelal trans-
fusion is basically a blind procedure, the nsk ol fetal
exsanguinalion cannot be prevented completely How-
ever, avoidance of the placenta as far as possible and
taking care n*n to insert the needle loo deeply will
reduce lhe nsk.

Provided that a major *etal vessel is not damaged,
inadvertent placement ol the needle and transfusion
catheter in other lelal oigaus and tissues appears to be
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harmless provided that the improper site is recognized,
blood is not infused, the catheter is removed, and the
needle reinserted properly.

Precipitation of.delivery by fetal transfusion .epre-
scnls a reaTlia/afdto the fetus. Unexpected early deliv-
ery occurred in 46 instances in our fetal transfusion
series. There were two very fresh stillbirths and 12 neo-
natal deaths. The neonatal deaths were evenly divided
between hydrops fetalis and prematurity. Indeed 4 of the
12 who died were considered to be previablc (less than
2X weeks' gestation).

Of the 32 who survived after unexpected early deliv-
ery. 3 were grossly hydropic, being horn at 31W- 31 */7
and 31 7? weeks’ gestation. Of the remaining 2°). 2 were
born between Zkland 31 weeks’ gestation, 10 between 31
and 33 weeks, Ift between 33 and 3t weeks, and | al
35 V? weeks' gestation

l.ate I'etal Hazards

Donor .lymphocyte grafting, with the development of
fatal graft versus host, disease following fetal transfusion
has been reported.31 1t is for this reason that some advise
the use of x-radiatcd blood for fetal transfusions. .Ani-
mal experiments would lead one to expect that In 21 to
22 weeks' gestation the human fetus should be ininiuno
logically mature enough to reject living donor leuko-
cytes. The rare lymphocyte graft and the even rarer graft
versus host response probably occurs in the occasional
abnormally immunologic immature fetus or one with a
specific immunologic defect

Ihe amount of radiation the fetus receives is signifi-
cant—up to t,rto 4,0 rads in some fetuses in our se-
ries.*" | xposure of the fetus to radiation is unavoidable
but should be kept to the absolute minimum compatible
with the successful carrying out of lelal transfusion.
I'xperl radiologic assistance with proper coning of [1U* x-
rav. beam will reduce radiation I'he use of lluoroscopv
should be kept to a minimum Our series (some children
are now 13 years of age) has none with evidence of
radiation mpny. However, the period ol observation is
too short and future generations must be awaited hcl'oie
the true i dialinn risks of lelal transfusion may be as-
sessed One instance of acute leukemia in a lelal trans-
fusion survivor has been reported,” Inti this probably
does not exceed the expected incidence of acute leuke-
mia in a pediatric population. Ihe use of ultrasound teal
time span guidance should materially reduce x-r. demon
exposure.

lian.sient Miscopiibilitv to viral infections in ill - lirst
year ol life with acute recurrent bronchiolitis and bron-
¢ .opnetmtonia of adenoviral oi respiratory sv uvlial
vital origin appears to be a very real hazard I'm some
lelal transl'iisj ui sumvois I'he haz.-nd is leiaporarv.
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disappearing hy”~J2 to 18 months of age. It may be
related more to prematurity than the fetal transfusions
themselves.

SURVIVAL RATES AFTER FETAL TRANSFUSION

Contrary to recent reports from England,4143 there is
no question that fetal transfusion represents a major
advance in the management of severe Rh-isoimmuniza-
tion.

The recent report by Hamilton3 notes excellent sur-
vival rates (8*1.6% in the past 5 years), but apparently he
does not transfuse fetuses in whom the diagnosis of
hydrops fetalis is made.

Our own results are outlined in Tables 2and 3. As can
be seen survival rales (Table 2) have increased over the
years. We can now offer a fetal transfusion candidate an
overall 70% chance of having a surviving infant; 50% if
thy Ictus is or becomes hydropic (21% if hydropic at
first, 76%. if not hydropic at first transfusion); 78% if the
fetus is not hydropic at any time.

Although many centers report poor survival rates if
fetal transfusions must be started before 26 weeks’ gesta-
tion, this has not been our experience (fable 3). Al-
though it is true that survival rates are 11", lower if
transfusions must be started before 76 weeks’ gestation,
an overall survival rale of 57% in this most severely
ulleeled group of fetuses is nevertheless very encourag-
ing. Indeed, salvage rates are acceptable if there is need
to carr, out tl.e lirst procedure as early ;is 211: to 21
weeks' gestation (I |1 of 26 (42%.) fetuses in our series)

OEVELOPMINT OF FETAL TRANSFUSION SURVIVORS

Ilie maje ity of fetal transfusion survivors develop
normally. In our series 74 ol 87 tested at 18 months of
age or later are completely normal because many survi-
vors are born prematurely and have varying degrees of
severity of residual erythroblastosis with the manage-

ment problems (thrombocytopenia, anemia, hyper-
bilirubinemia, heart failure, and hepatocellular damage)
that this entails, there is some evidence of minor neuro-
muscular problems and mild developmental delay, with
probably a normal 1Q ultimately in 11 of the 89 cases.
The.remaining 4 are abnormal. One infant who was very
premature has a normal 1Q, but a moderate spastic
henuparesis, a second who was hydropic and premature
has an 1Q of 75, and a third, hydropic and very pre-
mature. developed hydrocephalus as a result of sub-
arachnoid hemorrage and has an 1Q of 80. One infant
who may now be dead, has cerebral agenesis which may
or may not be related to tl.e faet.thal he was hydropic IN
ulera but not hydropic at birth.

DELIVERY OF THE SEVERELY AFFECTED ERYTHROBLASTOTIC INFANT ANO
MANAGEMENT AFTER BIRTH

The severely affected eryihroblaslotic infant who must
be delivered early and often has undergone lelal trans-
fusions icquires neonatal care and facilities of the high-
est order, | or tins reason, delivery.should he earned out
in a fully developed tertiary, perinatal care center where
personnel and facilities are available to monitor fetal
conditions prior to labor and during labor and delivery,
and the skilled neonatal personnel and nursery i(-sources
are available to manage a sick premature hemolv/mg
and occasionally hydropic neonate.

If the placenta is not on the anterior uterine wall and
if serial amniotic lluids indicate the need for interference
at 34 weeks’ gestation, a decision regmdmg prompt
induction of lelal transfusion repealed in 10 days with
delivery at 37 weeks' gestation should he made oil the
basis of an I Sratio or the presence or absence ol stable
loam If the placenta is anterior, delivery should be
carried out al 14 to *1'/*weeks even iftlie I Sratio ami
or foam test indicate the risk ol Tespiratory distress Asa

I aim i-1. |)aia on Ismiai | iim lhasmimhns llosi Iliiimu and Ai oh Atiik 26 Wiiks'H im tons
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.general rule one should not allow a fetus who has betin
tranfused to remain undelivered after 37 to 37'/: weeks’
gestation no matter what the L/S ratio and foam tests
show, provided that the duration of gestation is known
to be accurate.

Once induction is decided on. every ell'orl consistent
with maternal and fetal welfare should be made to de-
liver the infant via the vaginal route We achieve this
aim in 80% of eases. Resorting to cesarean section
should he considered if good labor has not ensued
within 16 to 20 hours of rupture of the membranes.

Fetal monitoring by external tocodynamometry and
subsequently by scalp clip electronically with con-
comitant monitoring of uterine contractions is an essen-
tial component of management. Scalp vein fetal blood
pH measurements, if available, should be carried out if
fetal heart monitoring indicates fetal distress. If there is
evidence of fetal distress and immediate vaginaldelivery
is not possible, immediate cesarean section under epi-
dural or some other form of regional anesthesia should
be undertaken.

During the course of IThe mother's labor and delivery,
all measures possible to insure adequate oxygenation
and optimum condition ol the fetus should be earned
out. At delivery the cord should be clamped promptly,
10 to 15 ml of heparmi/ed coid blood should be ob-
tained. immediate gentle but thorough resuscilalive
measures should be undertaken, and the baby given into
the care of an expert neonatologist.

The management of the sick premature crvthro-
blastotic newborn is outside of the purview of this re-
view Sulliee it to say that successful management ol the
primary disease and the complications that may develop
in such a sick infant ™ill Hx the skills and resources of
the most highly developed neonatal intensive care unit
and its personnel, and should only le undertaken where
such resources ar& available.

O tlIfll iITAIl IRANSIMSION MniKW S

Fetal exchange transfusion carried out by open Iltvs-
lerotomy, exteriorization ol a leg, and eallielei iZaliou ol
the femoral vein lias been carried out in the past " |Ilie
procedure, a major surgical one, lias been associated
with only 2 surviving infants and was carried oirt in
them al 78 to 3? weeks' gestation, al a time when inlrn
peritoneal fetal transfusion, teelmicallv, would have
been relatively easy. Most attempts at letal exchange
transfusion have been followed by prompt laboi, the
need for further hysleiolomy, and neonatal death.

Similarly, incision of the wuterus with dissection
th ough the memhr.ines at the placental margin with
isolation and cnlhclcriZatinn of a majoi lelal vessel on
the placemental surface carries with u the same liaz-
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ards.® When fetal transfusions arc indicated, neither of
these very dangerous techniques should he resorted to:
the method used should he that of Lilcy or a modifica-
tion thereof.

CONCLUSIONS

The importance of amniotic fluid spectrophotometry,
early delivery, and intrauterine fetal transfusion in the
management of Rh-isoimmuni/.ation have been outlined
in some detail. In Manitoba, in the 3-ycar period ending
October 31, 1977, there were only two perinatal deaths
from erythroblastosis fetalis, a perinatal mortality rale
of 1.5%. Roth wep’ losses early in gestation at fetal trans-
fusion: one from trauma. lhe other from hydrops fetalis.
This rate of 1.5% compares favorably with the 14,3%
perinatal mortality rale (82 fetuses and infants) for the
3 ear period ending October 31, 1964.

However, the rale of 1.5% was only possible with a
closely integrated centralized management program uti-
lizing a highly skilled transfusion team and a tertiary
neonatal care center of good giiabtv. The generally ac-
cepted perinatal mortality rales from erythroblastosis
fetalis in other parts of Canada al the present time are
on the order ol 5 to 10"

Although an experienced Kh-isoimmnnintion man-
agement team will reduce stillbirths and neonatal deaths
from erythroblastosis to a vers low level, it will not
reduce the perinatal mortality rate to zero. Hvdrops
fetalis on occasion occurs as early as 22 weeks' gesta-
tion; traumatic deaths will occur al fetal transfusion,
amniotic lluid spectrophotometry will be life threat-
eningly inaccurate in 2to V" of eases. Ihe mils means ol
reducing perinatal deaths from Rh isoinu ionization to
zero is to prevent Rh-isoimmunization altogether
through a well coordinated comprehensive Rh prophy-
laxis program
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delivery. It is best treated by a combination
of oral hygiene and a well balanced diet. An
ipU”), a focal highly vascular swelling of the
gingiva, is an occasional complication (see
Fg. 9-15. p. 217).

Porphyria. Acute idiopathic porphyria
isa rare metabolic dysfunction caused by an
inborn error of porphyrin metabolism. It may
present a wide range of symptoms often sug-
gestive of diseases involving the gastrointesti-
nal tract, pelvic organs, and nervous system.
Brodic and co-workers (1977) have re-
viewed the pregnancy experiences of 39
women with this autosoinally dominant dis-
ease. One woman died, total wastage was 13
percent. The diagnosis must be kept in mind
whenever a pregnant woman describes bi-
zarre acute abdominal pain.

OTHER VIRAL INFECTIONS

Various viruses have been recovered from
the fetus, but only rubella virus, cytomegalo-
virus, herpesvirus homfnis, and varicella-
zoster virus are at all likely to be teratogenic.
Others that may reach the fetus include the
viruses causing measles (rubeola), smallpox
(variola), vaccinia, poliomyelitis, hepatitis,
Western cqumc encephalitis, mumps, and the
(.oxsackie If group.

About 5 percent ol pregnancies are com-
plicated by clinically apparent viral infections,
aaording to the Collaborative Perinatal Re-
search Study. When the common cold is ex-
cluded, the most frequent viral infections are
influenza, Ihtlike disease, herpesvirus inlet
(iiins, viral gastroenteritis, and viral infection
ul larynx, pharynx, and tonsils,

Rubella (German Measles). Rubella, a
disease ol minor importance in the absence
of pregnancy, has been directly responsible
lor inestimable perinatal loss and serious mill
formations in the liveborit infant. The rela
non between maternal rubella and grave cuii-
geniial malformations was lirst recognized by
Gregg (19 12), an Australian ophthalmolo
gist.

DIAGNOSIS, ‘lire diagnosis of rubella is
at limes quite difficult. Not only are the clini-
cal features of other illnesses quite similar,
but subclinica! cases with viremia and the ca-
pability of infecting the embryo and fetus do
occur. Diagnosis of rubella, therefore, can
be made with certainty only by isolation of
the virus or by the more practical demonstra-
tion of a rising .rubella antibody citer in the
serum. Absence of rubella antibody indicates
lack of immunity. The presence of antibody
denotes an immune response to rubella vire-
mia that may have been acquired anywhere
from a very few weeks to many years earlier.
If maternal rubella antibody is demonstrated
at the time ol exposure to rubella > some-
time before, the mother can be assi red that
it is exceedingly unlikely that her (fetus will
be affected.

The nonimmune petson who acquires ru-
bella viremia demonstrates peak antibody ti-
lers | to 2 weeks after the onset of hie rash,
or 2 to ™ weeks atter the onset of \iremia,
since the viremia precedes clinically -eviilent
disease by about | week (Cooper ant Krug
man, 1967). I'he promptness of the at tihody
response, therefore, may (Complicate sero-
cliagiiosis unless serum is collected initially
within a very few days after (the onset of the
rash, Il, lot example, the lirst speiin.i ti was
obtained 10 days alter the rash, detection of
antibodies would fail to differentiate between
two possibilities: one, that the very recent
disease was actually rubella and, two, that
it was not rubella, but the person was already
immune to rubella. The demonsirai on of
specilic 1gM globulin in the pregnant woman
indicates a primary infection within the previ-
(ms month i»r si>Thcreh ire, specilic IgM esn
mations, il available, are useful !<r di.igiitis
mg recent rubella inlection (I'ieli and
Murphy, 10/2).

IMMUNIZATION. There is no known
chemotherapeutic or antibiotic agent that will
prevent viremia in nnnimmimc subjects ex-
posed in rubella. The use ol gamma globulin
for this purpose is not recommended. Ifrody
and co workers ( 19(>5), during a rubella out
break m an isolated community, gave rela-
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tivelv large doses of gamma globulin to boys
but not to girls at the time r,f, or even before,
exposure. The attack rate, measured by sero-
conversion, among tin- boy. was AA percent
and among the girls 85 pent ,.. Th<- group
that received gamma globulin therefore, was
only partially protected. The data of Brody
and associates also suggest tha large doses
of gamma globulin given at or ieforc expo-
s'.ire to rubella may only minimi/e the clinical
features of the disease. Viremia without clini-
cally apparent disease can, ol course, lead to
fetal infection with disastrous consequences.
Even though women who are pregnant or
who may conceive within the next b weeks
or so should not he vaccinated, some states
attempted to require women seeking mar-
riage licenses either to have demonstrable
immunity or to he immunized. In Colorado
during 1971 and 1972, of those without im-
munity and about to enter wedlock, 21 pec-
cent wen already pregnant! (Judson et al.,
197'i). Although the risk appears low (I iay-
den et al., 1980), rubella vaccine is contrail)
dicaied jusi before and during pregnancy.
The following program for immunizing
women 0l childbearing age susccpiihle io hi
bella has proved satisfactory: (1) Idemify stis
cepiible women by means of die liemaggluti
nation-inhihiiion antibody lest. The majority
of women will be immune to ihe rubella vims
and can be so insured. (| ) Nuiiinimmie
women are eligible lor vaccination only if
pregnancy can be avoided lor at least 2
months after vat dilution. Women least likely
to become pregnant are those who have been
delivered within the week before van inatioti
and those who lake oral contraiepuvcs in die
approved way. Although there is laboratory
sue reat non, atcording io Brandling Bcuncii
(19/-1) and Modlin and assoi lates (1979),
no mfani born alive to a woman vaccinated
shortly beltire or after luiuepiion has pro
vidcd clinical or lahoraiory evidence ol ru
hclla infection. Vaccinelike rubella virus lias
been recovered, however, I[fTOM a lotus wuh
histologic evidence of a cataract. The sero-
negative mother had been immunized 7 weeks
before conception. These observations stig

gest that attenuated rubella virus might be
teratogenic when given to a woman early in
pregnancy or up to at least 2 months before
conception.

Mass vaccination programs in children
have been undertaken. A very important
question concerning the value of such im-
munization programs has yet to be answered:
Will the antibody titers persist at levels suffi-
cient to maintain immunity or will they fail
to leave the woman vaccinated as a child sus-
ceptible to rubella?

EFFECTS OF NATURAL VIRUS. The nu-
merous reports concerned with the frequency
of major fetal developmental defects that are
thought to be caused by rubella are difficult
to interpret because of the lack of precision
inherent previously in die dignnosis of ru-
bella. Forbes 11999) bel:,,ved that the ilijg-
uosis of rubella may I. een erroneous
in as many as 50 percent the cases. The
Ircquenry of congenital malformations,
therefore, is probably higher than some re-
pons have indicated. Rubella during the lirs:
month of pregnancy probably muses serious
defects in up to 50 petcent of the embryos
at,d perhaps even more il (hose ,hat abort
spontaneously are considered. During th
sen 'lid month, the rate appears to he halved
to annul 25 percent, and during the thirJ
niositii, approximately halved again to about
15 petcent.

It is now evident that many infants who
are bon alive suffer stigmata of continuing
intrauterine and neonatal rubella infection.
I'lie syndrome ol congenital mbella includes
one or more of the following abnormalities

1. Fye lesions, including cataracts, gkw
coma, mienipliihalinia, and various other
abnormalities.

2. lleart disease, im hiding patent ductus
arteriosus, septal delects, and pulmonary
artery stenosis

V Auditory defec s.

I, Central nervous system delects, includ-

ing meningoencephalitis
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Retarded fetal growth.

6. licmatolngic changes, including throm-
bocytopenia and anemia.
Mepatosplenoinegaly and jaundice.

S. Chronic diffuse interstitial pneumonitis.

9. Osseous changes.

10. Chromosomal abnormalities.

Infants born with congenital rubella may shed
the virus for many months ..nd thus be a
threat to other infants, as well as to suscepti-
ble adults who come in contact with the af-
fected infants.

Although tile likelihood of major malfor-
mations at birth from rubella is relatively
slight if it is acquired after the first trimester,
the infants whose mothers contracted the dis-
ease after the first trimester will not necessar-
ily be healthy as demonstrated by the investi-
gations of I lardy and associates (1969). Their
long-term prospective epidemiologic inc|u;ry
to assess the impact of the extensive 1964
rubella epidemic in ibis country revealed 24
instances of serologic evidence of infection
by rubella virus after the first trimester. 1)1
the 22 liveborn infants, only 7 could be con-
sidered completely normal when followed
for periods of up to | years. Townsend
(1975) and Weil (1975) and their associates
have reported progressive paiicncephalitis
beginning in the second decade in children
with congenital rubella infection, liven more
recently, an unusually high incidence of juve-
m'e diabetes has been identified among indi-
viduals win had congenital rubella (Mayfield
and Seto, 197b).

An estimated 1t million children in the
United Slates have not been vaccinated
against rubella. Moreover, there is cause for
concern regarding the duration of immunity
following immunization. The possibility ex-
ists for a major rubella epidemic and its dtsas-
ir ms consequences lor the aflectcd fetus, lair-
dier consideration of the problems for the
obstetrician posed by rubella are provided
by Ilorsunaim (1979).

Cytomegalovirus Disease. I'he virus
responsible for cytomegalic inclusion disease
may be harbored in the genital or urinary

tract or both by a healthy mother and trans-
mitted to the fetus across the placenta or dur-
ing passage through the cervix and lower re-
productive tract, or it may be harbored by
the infant who ingests the virus in breast
milk. Cytomegalovirus disease in the in-
fant may cause hydrocephaly, microcephaly,
microphthalmia, seizures, encephalitis, blind-
ness, hepatosplcnomegaly, and hematologic
changes including thrombocytopenia and he-
molytic anemia. At autopsy, cytomegalic in-
clusion bodies may be found in many organs
of the body. The virus usual!'-' can be isolated
in tissue culture of human cells. There are
different antigenic types of the virus.

Although about 12 percent of women ex-
crete the virus in urine or from the cervix
during pregnancy and are likely to excrete
the virus it. their milk, few have offspring
that are afflicted. Most often, a primary mater-
nal infection seems necessary for the virus
to be transmitted to and replicate in the fetus
Since primary infection is usually asymptom-
atic in the mother or, rarely, causes a mono-
nucleosis-like syndrome, the disease is sel-
dom suspected. Alford and co-workers
(1974) emphasized that mental and auditory
dysfunction occur* frequently enough to
plate this entity among the leaders of prenatal
insults that induce developmental disability
No effective therapy for mother or infant i’
available. Cytomegalovirus disease seldom
recurs in suhscqt cm fetuses of the mother
of one so afllicn d.

Varicella. Varicella infections seem to
he made worse by pregnancy. Varicella pneu
mania, while very uncommon, is a grave ill
ness during pregnancy, with high maternal
mortality (Meudelow and Lewis, 1969; Pick
aril, 196b). Varicella may infect the embryo
and fetus by transplacental passage of the vi
rus. It may |- to be teratogenic when the
embryo or Kuis is infected (1)e Nicola and
Ilanshaw 1979). The virus may be acquired
by the fetus in utcro o* during the course
of delivery. Exposure to the virus just before
delivery poses the greatest risk. If the baby
is delivered before receiving varicella anti-
body from the mother, he may develop dis
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38: OTHER DISEASES OF THE FETUS AND NEWBORN 961

acid elution pri Jple described by Kleihauer,
Brown, and Bctke, or any of several modifi-
cations. Very small volumes of red cells com-
monly escape from the intravascular compart-
ment of the fetus across the generally intact
placental "barrier” into the maternal intervil-
lous space. Although the bleed is usually
small, it may incite maternal isoimmuniza-
tion. as discussed below. Interestingly, evi-
dence of maternal to fetal bleeding is very
much less common (Bernard et al., 1977).
Presumably a pressure gradient which is
higher on the fetal than on the maternal side
persists across the placenta.

Rarely, fetal to maternal hemorrhage may
lk-so severe as to kill the fetus. The hypovo-
lemic or severely anemic fetus inlam may he
salvaged if the condition is recognized and
treatment with blood, red tells, or both is
promptly initiated. The fetus who is severely
anemic is more likely to demonstrate one or
more ominous heart rate patterns (see Chap.
lj, p. 337). On occasion, the hemorrhage
may have heen chronic anil so severe as to
produce evidence ol iron deficiency in the
fetus (Pritchard and (.unninghain, unpub-
lished data). Maternal iron deficiency, how
ever, even when severe, is not accompanied
hy anemia in die fetus, the same holds true
for megaloblastic anemia due to lolate deli
uemy (see Chap. PS, p. 7.10).

With large fetal to maternal hemorrhage
there is most likely a placental lesion which
ItiMcred the leak. <liono.mgiomas have heen
identified. Moreover, we know ol two in
statues ol severe letal to maternal heinor
liage in which the mothers wen.* I.ucr found
in have clioriocaicinoma. While neither pla-
sma was studied, the sul>se<|n<-iu recognition
i. choriocarcinoma in die mothers is suggc-
tive thill ihere was a placental lesion which
ajs the site of transfer ol blood from the
funs to the mother. Almiptio placentae, in
mir experience, does not appear to lead com-
monly to severe fetal to maternal hemor
rUge.

At Falkland Memorial i lospii.il, lor some
true-, maternal blood lias In-in investigated
|, tletal red cells in eac li instance ol stillbii tli
Mii-nevi-i a cause was inn ic-adily apparc.it.

Massive fetal-maternal bleeds have been
identified in a very small minority of still-
births.

Large fetal to maternal hemorrhages tray
also prove dangerous to the mother. It is pos-
sible for up to 10O ml of fetal blood to be
transferred from the fetal-placental circula-
tion into the maternal circulation. A transfu-
sion reaction may then develop in the mother
whenever A or B antigen is present in fetal
red cells but not the red cells of the mother.
Bergin and associates (197R), for example,
have described many of the characteristic fea-
tures of a transfusion reaction developing in
a mother who was hlood type O immediately
after delivery of an infant who was blood
type B. The subject ol fetal-maternal hemor-
rhage has heen reviewed by Rentier and asso-
ciates (1976).

HEMOLYSIS FROM MATERNAL
Rho (D) ISOIMMUNIZATION

Ranking as major lomn.niiions io medicine
are die d<liu-cii->im of the pathogenesis of
most cases of hc-molyiii disease in die leius
and newborn mlant by the observations c-spe
1lally ol Levine and associates (19-11), the
related disiovt-ry ol me Rh laclor by Land
sterner and Wiener ( 19-10), and the develop-
ment ol c-llec live mat ‘mill prophylaxis hy
I-'reda, (iorman, .uul Pollack (1901) in the
1limed utiles and Finn, Clarke, and associates
in (in .it Britain (1961 9

Blood Group Factors. Originally, the
Rli concept was extremely simple, defined
by one uiiiiserum and two blood group fac-
tors, namely RIli positive and Rh negative.
The Rh factors, however, have become in-
creasingly complex, and a host of oilier red
cell antigens have been identified. Although
some ol ihc-mare immunologic ally and genet-
ically important, fiirtuiitiiely, many are so rare
its to be ol little clinical significance in the
genesis of erythroblastosis fetalis.

Any person who lacks a specific i d cell
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antigen r st likely will create an antibody
when exposed to that antigen. The antibody
may prove harmful to the individual in case
of a blood transfusion or to Iter fetus when
she conceives. The vast majority of human
beings have at least one such factor inherited
from their father and lacking in their mother.
In these cases, the mother could be sensitized
if enough erythrocytes from the fetus were
to reach her circulation and an immune re-
sponse were to he stimulated hy the foreign
antigen. In these terms, hemolytic disease is
a possibility in nearly every pregnancy. That
the disease occurs in very few pregnancies
is a result of several circumstances. These in-
clude (1) the varying rates ol occurrence of
the offending red cell antigens, () their vari-
able antigenicity, (1) insulin lent trausplaten

tal crossing of antigen Irom Ictus to mother,
(1) the variability of maternal response to
die antigen, and (3) latk ol transfer ol anti

body across the placenta Imm mother to fetus
it) amounts sufficient to allect the Ictus.

The Rh antigens are inherited indepen
dent ol all other hlood group antigens.
There , apparently no differed, e in the 1lis
inhuiion of the various RIli antigens with re
gard to sex. There are, however, important
tin ial dilleieiices. Ainci‘ii an Indians and <.hi
nese and other Asiatii peoples are almost all
Rlio 11)) positive (99 pen cm ) Among black
Americans there is a b-xset nn idence ol Rim
negative individuals (7 in M percent) than
among white Americans (11 pm em). Ol all
racial and <limit groups studied thus far, the
Masques show the highest incidence of Kim
negativity (VI percent).

At times, hemolysis in the lems involves
other antigen antibody mn-r.iciions, espe
iially lbe AIR >system. These are considered
subsequently, -|#//<m///'/ il on/oi ihoiihl m run
lintl) loli'tl /ni the /'il'irizii or .INNNO" s AAWir)/
Anliy/nin Imirinthrm yae .mil lor imytil,ir, wll
Indio iii ihtir wruin, itiiliii'inn .mu Kin

Mortality. The number ol
deaths Irom Rim hemolytic
dropped dramatically for the following rou-
st ms:

perinatal
disease has

WILLIAMS OBSTETRICS, 16TH EDITION

1. Pregnant women who are Rho negathe
and possess antibody to the Rho antigen
can be readily identified.

2. Hemolysis in the ferus of the sensitized
Rho negative woman can be predicted
with considerable accuracy hy the identifi-
cation of abnormally high levels of hiliru-
bin in the amnionic fluid.

3. The fetus who is most likely to be seriously
affected can be treated by intraperitoneal
transfusions of Rho negative red cells, of
he delivered preterm before lie expire*
in Utero, or both.

< Of greatest importance, the appropriate
administration to the mother who is Rho
negative ol Rho immune globulin durinj
or immediately after pregnancy lias eradi
cated most, but not all, Rho isoimmuniza-
tion among Rho negative women!

The favorable impact on reducing perim
ittt mortality as the consequence of these pro-
cedures is exemplified hy the experiences m
Manitoba. In that Canadian province, tf'
number of perinatal deaths from hemolytic
disease decreased from 29 in 196 | to zero
iii 197-i and one in 1973 (Bowman et a!.
1977).
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Immune Globulin Prophylaxis for the
Rho (D) Negative, Nonsensiti*f'rt Mother.
Hemolytic disease of the fetus and newborn
from Rho (D) isoimmunization has become
aproblem almost totally limited to Rho nega-
tive women who were sensitized before Rho
(D) immune globulin* was available. Freda
and co-workers (1975) summarized their 10
years of clinical experience with Rho immune
globulin, confirming their original observa-
tions dial such immune globulin given to the
previously unsensitized Rho negative woman
within 72 hours of delivery is highly protec-
tive, although not absolutely so (Figs. 3K-I
anil 3H-2). 'There isgood evidence to support
.he practice of giving the immune globulin
promptly to previously unsensitized Rho neg-
ative women who have aborted including ec-
topic pregnancies and possibly hydatidiform
moles, to women who undergo amniocen-
tesis, and to those who bleed vaginally during
pregnancy. The observation of Blajchman
and co-workers (197-i) of detectable fetal-
maternal hemorrhage after at least 6 percent
(* amniocenteses lias provided support for
a policy that all unsensitized Rho negative
women suspected of having an Rho positive
fetus should receive Rho imm me globulin
following such a procedure. Freda (1>73)
has emphasized that when in doubt whethci
or not to give Rho immune globulin, the
rule of thumb should be to give it

While adherence to the above guidelines,
including the administration ol Rho immune
globulin to the apparently ttonsensitized
mother within the first 72 hours alter delivery
nl a Rho positive infant, has dramatically de-
creased the risk ol maternal isoimmunization,
die problem has not been -eliminated. For
example, Bowman and Pollock ( P)7R) iden-
tified 1 Hpercent of women to lie,..-me isoitn
immi/ed m spite of adherence to (he above
recommendations for administering Rho mi
initnoglobnlin. lie and Ins colleagues tie

oitlm i) minium- >lixd»ilm is i 7.5 immune rtinliuliu
tlgC*) cMi.nU.-tl hy mlil nliiik.il liit tuin.ituin li'inu
[<riivuli-% mil less Hiaii 100 /tg nl ItIm aunhnily as deler
iiam-il hy ia<Imiiuuium>assay

FIG. 38-2. Incidence of sensitization as a per-
the total number of Rh-negative
mothers seen per year. (From Froda et al.

Eng!J Med 292:1014, 1975)

duced that most often the* failures were the
consequence of spontaneous silent fetal-ma-
ternal hleeds that occurred some time before
delivery and therefore some time before the
administration postpartum of Rho immutie
globulin. Therefore, to try to avoid isoim-
munization lrom letal-maternal Needs that
0limred irimc,- Imm term, he administered
routinely M)d jig intramuscularly to all non
sensitized Rho negative women at 2.S weeks,
and again at Vi weeks gestation, as well as
at die limeol amniocentesis or uterine bleed
mg. If the infant was Rho positive, a third
dote of the iumiuuoglolniliu was adminis-
tered to thr mother titter delivery. This pro-
gram was followed by a reduction in the
incidence ol development ol Rho
isoimmniiiztiii. in during pregnancy from 1.K
percent to (MI? percent. A single dose at
about 2R weeks proved to he almost as elTec
live as did the two doses antepartum; only
2 of 1799 Rho negative women showed evi-
dence of Rho immunization, despite antena-
tal prophylaxis! Bowman and Pollock, 1978).
The small amount of antibody that crossed
ihe placenta resulted at times in a weakly post
live direct Voombs' test on cord and infant
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blood. None ol the* infants, however, showed
evidence of anemia or exaggerated hyperbili-
rubinemia.

RECOMMENDATIONS. A single intra-
muscular dose of 300 p.g of Rho immuno-
globulin is administered routinely to all Rho
negative, nonmmunized women at 28 to 32
weeks of gestation and again within 72 hours
of the birth of a Rho (D) positive infant. A
similar dose isalso given at the time of amnio-
centesis and whenever there is uterine bleed-
ing, unless the routine dose at 28 to 32 weeks
had been given very recently. If a massive
fetal-maternal hemorrhage is recognized,
more immune globulin should be given, as
described below. One d >e of 300 pg will
protect the mother against a bleed ol up to
13 ml of Rho positive red cells. Adoption
of these dosage schedules should reduce the
incidence of maternal isoimmunization to es-
sentially zero.

KM

m M

A

FIG. 30-3.

ADVERSE ~ MATERNAL  REACTION'S-
Only rarely do reactions occur after the intra-
muscular injection of commercially available
Rho immunoglobulin. Usually the individul!
is IgA deficient and has previously developed
an antibody to IgA. The Rho immune globu-
lin that is currently available is likely to con-
tain a small amount of IgA (Bowman, 1978)
Rho immune globulin suitable for intrave-
nous use very likely will become available

MATERNAL-FETAL BLEED. Rarely, the
Rho negative woman will have been exposed
in utero to Rho antigen from her toother
and become sensitized as the consequence.
For this to occur, the woman's mother must
have heen Rho positive and a matcrnal-fcul
bleed must have occurred sometime before
the cord was severed. As with fetal-tnaterna!
bleeds, a major blond group (AMO) incom-
patibility most often appears to offer apprecia-
ble protection against Rho sensitization. Jen-

MFFIk \ /79

Massive letal to maternal hemorrhage. After acid elution treatment, fetal red

cells rich in hemoglobin f stain darkly (upper arrow) whereas maternal rod cells will)
only very small amounts ol hemoglobin F (lower arrow) slain lightly.
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nings and Clauss (1978) in a study of 105
Rho negative infants born to Rho positive
mothers identified a maternal-fetal bleed in
only two instances, or i.9 percent, a value
in very close agreement with that found by
Cohen and Zuelzer (1985). Jennings and
Clauss (1978) and Bowman (1978), on the
basis of their extensive studies, do not believe
that Rho immune globulin prophylaxis is war-
ranted fur Rho negative babies born to Rho
positive mothers.

In case of larger fetal-maternal hemor-
rhage, the Rho positive erythrocytes may by
careful examination be identified, at times,
as chimps in the cross-match of the erythro-
cytes from maternal blood and the Rho im-
mune globulin. The acid-elution technic,
however, for identifying erythrocytes that
contain appreciable alkaline-resistant (fetal)
hemoglobin is best used to identify a major
bleed and to approximate its magnitude.

When the acid-elution test is performed
appropriately, red cells rich in fetal hemoglo-
bin are easy to identify (big. 58 3). A careful
differential count will serve to approximate
closely the percentage of fetal cells in the
maternal blood, brom this value, coupled
with the maternal hematocrit and an approxi
ination ol the maternal blood volume, an esti
mate ol the volume of fetal red cells in the
maternal circulation can be made. (Maternal
blood volume will average about 5 liters be-
fore delivery and i liters shortly afterwards.)
The volume ol fetal red cells so calculated,
then divided by 15 and multiplied by 300,
provides a reasonable estimate for Rho im-
mune globulin dosage in /ag. If the estimate
is doubled, almost certainly more than ade-
quate protection would be afforded the
mother.

Moreover, in cases of recognized major
letal-maternal hemorrhage, sensitization of
the mother may be prevented by injecting
sufficient immune globulin intramuscularly to
maintain a demonstrable excess of antibody
in the material serum.

In a case ul massive fetal-maternal hemorrhage
mu «erslill ly ncatcd at Parkland Memorial Hospi-
tal, | | units of Rho immune globulin (4200 /eg

at least) were injected intramuscularly over 48
hours to maintain a clearly demonstrable excess
of antihoey aftet delivery =fa recently exsangui-
nated, vety large infant, brom the differential
count of erythrocytes of material and fetal origin
identified by acid-elution treatment of maternal
blood and measurements of maternal hematocrit
and blood volume, at least 150 tnl of type O,
Rho positive fetal erythrocytes were deuumstiated
to have entered the maternal circulation (big. 38-
3). Che mother did not become sensitized and
subsequently gave birth to three unaffected type
O, Rho positive infants, including twins. She re-
mains free from evidence ol Rho sensitization.

The Flho (D) Negative Sensitized
Mother. The mother who is sufficiently im-
munized to produce enough antibody to
cause overt hemolytic disease in the fetus and
newborn infant will have demonstrable Rho
antibody in her serum by the 36th week of
gestation. Most often, if appropriate technics
are used, the antibody will be demonstrable
much earlier.

According to breda (1973), if nothing is
done in the way of interference in the preg-
nancy of a sensitized Rho negative woman
with a Rho positive fetus, the perinatal mor-
tality rate can be anticipated to be about 30
percent. With aggressive management, in-
cluding diagnostic amniocenteses, intrauter-
ine transfusions in selected cases, and urly
delivery in most cases, the perinatal mortality
rate can he lowered to about 10 percent.

bor optimal outcome, individualization of
management should be practiced, aided by
the following information:

1 Past obstetric history with emphasis on fe-
tal outcome and how that outcome was
achieved.

2. Accurate knowledge of letal age.

3. The Rho zygosity of the father to identify
those pregnanties in which the fetus has
about a 5t) percent chance of being Rho
negative.

A. Maternal antibody measurements re-
peated throughout pregnancy.

5. Spcct/opliotometric analyses of amnionic
fluid.

fit: |

>il
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6. ldentification of other maternal complica-
tions such as preghancy-induced or -aggra-
vated hypertension.

An antibody titer (indirect Coombs' test)
that goes no higher than | : 16 almost always
means that the fetus will not die in utero
from hemolytic disease and that with appro-
priate care after birth he will survive. A titer
higher than this indicates the IwsUtility of se-
vere hemolytic disease. It is emphasized that
the titer in the previously sensitized woman
may, during a subsequent pregnancy, rise in-
frequently to high levels even though her
fetus is Rho negative.

A suspicious titer, i.e., |:1fi or higher,
in most cases warrants appropriately timed
amniocenteses and measurements of bilirubin
pigment in amnionic fluid. Tin technic for
amniocentesis is described in Chapter | i (p.
350). Il use of intrauterine transfusion is
being considered, amnioc entesis may be initi-
ated at about 22 weeks' gestation.

OPTICAL
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FIG. 38-4. Spectral absorption curvo of am-
nionic fluid in hemolytic disease (From Lilcy. In
Greonhill t (ocl). Yearbook ot Obstetrics and
Gynecology, 1964-1"6b surios, p 256. (Year
Book)

The absorbencc of the breakdown P'j
ment, mostly bilirubin, in the supernatant®
amnionic fluid, when measured in a emtinu-
ously recording spectrophotometer, is
monstrahle as a hump with maximum absor-
bencc at 450 'Mn wavelength (A O D t-0)i>
shown in Figure 58-4. The magnitude of th<
increase in optical density above baseline it
450 nm most often, but not always, correlates
well, for any gestational age, with the inten-
sity of the hemolytic disease.

Lilcy (1904) constructed a graph which
provides tor reasonably precise prediction of
the severity of the hemolytic disease, a modi-
fication of which is demonstrated in Figure
foil'T™

If the increase in optical density falls in
Zone | at 28 to 31 weeks, the fetus will ke
unaffected or will have mild hemolytic dis-
Repeat the amniocentesis in 2 or 3

38-5. Mis recommendations tire

ease.
weeks.

For Zone Il, the prognosis is 'ess accurate
anil may require repeated amniocenteses to
indicate a trend. In Fnver Zone Il, the infain't

expected hemoglobin at lurth will be be
tween Il.t) and 13.9 g, whereas m upper
Zone |l, the infant xanticipated hemoglobin

will range from 8.0 to 10.9 ¢. Trends and
time of gestation will obviously indicate the
necessity for early delivery or intrauterine
transfusions.

Values in Zone Ill indicate a severely af-
fected infant, and fetal death within | week
to 10 days may be expected The treatment—
early delivery or intrauterine transfusion—
will depend on the stage of gestation.

Pathologic Changes in Hemolytic Dis-
ease of the Fetus and Newborn.
nal antibodies gain aicess to the fetal circula-
tion. In Rh positive infants, such antibodies
are both adsorbed upon the Rho positive
erythrocytes and exist in a free form in the
infant's serum. The adsorbed antibodies act

Mater-

as hemolysins, leading to an accelerated rate
ot destruction of the red n ils The earlier
this process begins in mero and the greater
its intensity, the more severe will lie iheellect
upon the fetus.

Maternal antibodies detectable at birth
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Example Graph
la Y () 'l Kl
WEEKS

FIG. 30-5.

The ADD. value is plotted lor the appropriate week ol gestation. Zone 1

implies minimal hemolytic disease in lho fetus, Zone ? moderate lo severe hemolytic

disease, and Zone 3 impending lotal death. (Fro:..

Golloyo ol Obstetricians

and Gynecologists Technical Bulletin No. //.July 11)72)

gradually disappear limn the inlands rin ulu
(inn over a period of | to | months. Their
rate ol disappearance is infhicmcd to some
extent by exchange transiusion. Detection ol
adsorbed iintil)odies is best accomplished by
the direct (.onuibs' test Il Rlio red tells
coaled with Klio antibody are typed wiili ;m
,uin Rim saline at*itltllitiill serum, they may
|>e reported incorrectly as Klin negative be
cause ol the blocking ellect produced by the
adsorbed anttbody. Therefore, erythrocytes
reported to be Kim negative from an infant
whose mother may be isoimmunized niiisi
always be (becked by the direct Coombs’ tesi

The paiholot..K changes m the organs ol
the I*ms and newborn uilaiit vary with the
severity of the process. The severely allei led
fetus or infant may show c<msiderable suht u
|aneous edema as well as eliusion into the
serous cavities thyjrufn /claim At limes, the
edema is so severe that die diagnosis can be

nteniilied in the letus by roentgenography
(Fig. M b), or sonography (I'i;'. 38-7). In
these (ases, the platcilia also is markedly
edematous, appreciably enlarged and boggy,
with large, prominent cotyledons and edema
tons villi I'xi essive and prt»liitiged hemolysis
serves lo stimulate marked erythroid hyper
plasia ol the bone marrow as well as large
areas ol c\lraniil\lullary hcmali/Hium, partn
ul.uly
exammaiiou ol the liver may serve to demon

in the spleen and liver, Histologic
strain, m addition, latiy degenerative paten
chytnal changes as well as deposition ol he-
mosiderin and engorgem* ; ol the hepatic
(anitlidih with bile. Tlteie may be cardiai
enlargement and pulmonary hemorrhages.
I lean luihifc, however, at least at the outset,
does uoi appeal lo play a prominent role tn
the development ol asi ites. Halher, portal liy
pertension and severe hypoalbmninemia are
more likely the major lactnrs in its develop
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FIG. 30-G. Amnioi.iram nl a loins with hydrops lalnlis. Artows point lo sovoio odonia
ol tlio scnif» (C'ourlosy cl Dr, John T. Quoonan)

mem. The ascites, and .0 a lesser decree lie
patnmegaly and spletuuni‘galy, may he so
massive as to le J in severe dysCiitia as the
consequence ol the greatly enlarged ahtlo
men. |lydroilmrns may he so severe as to
compromise respirations after birth.

hemses with hydrops fetalis may die in
inert* from profound anemia and (initiatory
failure (In#. W-H). T’lie livehorn hydropic in
lant appears pale, edematous, and limp at
birth; often restisi itation. The
spleen and liver are enlarged, and there tntty

reqmrmg

be widespread cicliymoscs or scattered pete-
clilae. Dyspnea and cirtuliitory collapse are
common. Death may occur within a lew
hours m spire of trail .fusions.

Less severely aliened infants may appear
well tit birth, only to become jaundiced
within a few hours. Marked hyperbilirubine-
mia, il untreated, may lead to centtal nervous
system damage, especially to the basal gan-
Klin, which is characterized <nitially by leth-
argy, stillness ol the extremities, retraction
of the head, squinting, a high-pitched cry,
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FIG. 38-7. Transverse sonogram oi a hydropic folus. lllustrated are fetal ascites (lower

arrow), edema of lelal abdominal wall (upper arrow), liver (L), and large placenta (P).
(Courtesy of Dr. R. Santos)

FIG. 3(1-8. f'nlal orylluoblastosis lotalis. Severely hydropic macoratod stillborn infant and
characterislicnlly largo placenta

969
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p c.. footling, and convulsions. These signs
are indicative of keniiclerus. In such cases,
death usually occurs within the first week of
life. Surviving infants may be physically help-
less, unable to support their heads or sit. Abil-
ity to walk is delayed or never acquired. In
less severe forms, there may he varying de-
grees of motor incoordination, whereas some
infants demonstrate residual nerve deafness
as the only manifestation of neurologic in-
jury.

Anemia, in part resulting from impaired
eryihropoiesis, may persist for many weeks
to months in the infant who has demonstrated
hemolyt disease at birth. In the absence of
hypoxia, erythrocyte production normally
falls after birth, especially in the premature
infant. The observations of M<Intosh ( 1979)
serve to implicate low production of erythro-
poietin in this phenomenon

Fetal Transfusions. The rcfmenu nt in
prognostic precision furnished by the analysis
of amnionic liuid led Lilcy (196 3) to try in
apparemly hopeless cases intrauterine trans-
fusion of blood into the fetal peritoneal cav-
ity. The procedure, in general, should he lim-
ited to cases in which, between 23 and 32
weeks, the spectrophotonieiric tracings and
history forecast, in all likelihood, death of
the fetus. Thirty-two weeks represents about
the earliest gestational age at which the non-
transfused affected fetus, ti delivered, has a
reasonable likelihood of surviving the ad-
verse effects of prematurity, hemolytic dis-
ease, and exchange transfusion. For reasons
thru are not clear, the preterm infant with
hemolytic disease from maternal Kh isoim-
munization, unfortunately, is at increased risk
of developing severe respiratory distress-
hyal 'e membrane disease. Ifowman ( 1978)
h.. emphasized that, in his hands, mortality
following fetal tr.iusperitotie.il transfusions at
52 weeks' gestation and delayed delivery is
appreciably lower than with delivery at 32
weeks.

With intrauterine transfusion the overall
survival rate in more recent years probably
has been about 30 percent. Bowman reported

a survival rate of 70 percent if the inTal trans-
fusion was postponed to 26 weeks "ompared
to *12 percent if the iniMal transtV jion wes
required at 2IW to 23 weeks. Hamilton
(1978) reported the survival of 76 percent
of nonhydropic transfused fetuses. The re-
sults reported by some others have not been
this good (Palmer and Gordon, 1976; Rob-
ertson et al., 1976).

Not only does fetal age and size it the
time of the first transfusion affect the survival
rate, the presence or absence of hydrops is
of great importance. In Bowman’s experi-
ence, the survival rate was only 21 percent
if fetal ascites was encountered at the first
transfusion, but 78 percent if no ascites wes
found at any time. In the presence of hydrops,
absorption of the red cells from the peritoneal
cavity appears to be markedly impaired. In
the absence ol hydrops, practically all of the
erythrocytes are absorbed into the fetal circu-
lation ami survive there in normal tashinn
(Taylor et ah, 1966).

The technic that has been used for fetal
intraperitoneal transfusion at Parkland Me-
morial |lospital is very similar to that dc
scribed in detail by Bowman (1978).

SUBSEQUENT CHILD DEVELOPMENT.
Of TI survivors of intrauterine transfusion
followed by | lolt and co-workers (1973),
were judged to be developing normally
Also, in Bowman’s experience the great ma-
jority of fetal transfusion survivors developed
normally; 71 of 89 tested when IK months
ol age or older were completely normal anu
m were abnormal, while development in 11
appeared to be delayed somewhat perhaps
because of preterm birth.

Delivery Before Term. In many nt
cumstances, delivery before term is advanta-
geous. Obviously, when it was considered
necessary to utilize intrauterine transfusion*,
delivery, rather than further attempts at in-
trauterine transfusion, is desirable at the earli-
est date couijsatihle with sufficient maturity
to provide a good chance of survival.
exact riming of delivery in these cases d>-
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pends on both clinical judgment and the re-
sults of the vinous laboratory tests. Delivery
before the 32nd week in most instances is
contraindicated by the extreme prematurity.
Delivery may best be carried out at 3d weeks.
At that time, the risk from prematurity proba-
bly is less than the risk of another intrauterine
transfusion, at least at some institutions.

When intrauterine transfusion has not
been performed, delivery before term may
be considered for the following reasons: (1)
previous history of an infant with unmistak-
able evidence of erythroblastosis, (2) a high
titer of antibodies, (3) reasonable evidence
of homozygosity of the father, and (4) evi-
dence of potentially severe fetal disease front
analysis of the amnionic fluid. The last is ti e
most compelling reason for intervention, ei-
ther delivery or an intrauterine transfusion.

Whenever a decision is reached to termi-
nate preghancy before term, adequate facili-
ties for care of premature infants must be
available, as well as the necessary equipment
for carrying out exchange transfusion. The
neonatologist should be advised ol the situa-
tion well m advance of delivery, so that
skilled personnel, blood, and equipment can
be immediately available m or adjacent to
the delivery room. The need for immediate
transfusion is determined by the hemglobin
concentration. Subsequently, the plasma bill
ttihiti coiueniration is the important deteinii
naiit.

Min not) OF DI-.LIVFItY. The ictus who
is to be delivered remote from term because
of evidence ol hemolytic disease will some-
times benefit from cesarean section. l)y so
titling, the time of birth is set and the "first
team" of neonatt.logisis and laboratory per
tunnel can be assembled to provide lor pre-
cise evaluation of the infant at birth and opti-
mal treatment at that critical time, as well
as subsequently Moreover, the likelihood ol
adillicult, prolonged, or unsatisfactory indue
ooii ol labor is avoided.

Exchange Transfusion for Hemolytic
Disease of the Newborn. Examination of

cord blood should be carried out immediately
for any pregnancy in which the Rho negative
mother is known to be sensitized. The cord
blood hemoglobin concentration and the di-
rect Coombs' test are of considerable impor-
tance when the infant is Rho positive. When
the infant is overtly anemic, ir is often best
to carry out the initial exchange promptly
to correct the anemia using recently collected
packed type O, Rho negative red cells.

For infants who are not overtly anemic,
exchange transfusion is determined by the
rate of increase in bilirubin concentration,
the maturity ot the infant, and the presence
or absence of other complications. While ex-
change transfusion is not an innocuous proce-
dure, if moribund, hydropic, and kernicteric
infants are excluded, the mortality rate is |
percent or less.

Sensitization to Other Blood Group
Factors. A variety of other fetal red cell
antigens whit It are lacking in the mother may-
be involved in the genesis ol hemolytic dis-
ease in the f-tus and infant.

AttC) INCOMPATIBILITY. The "major”
blood group factors A and H are important
t-iiises ot hemolytic disease. For example,
group <) women may from early life have
anti-A and anti It agglutinins, which may be
atigmetitc | by pieg,nancy, particularly if the
Ictus is a sec rt tor. Although about 2(1 percent
of all infants have a "tmr maternal blood
gtottp incompatibility, only percent ol them
(I percent of all babies) show overt signs
of hemolytic disease. Moreover, when they
do, the disease is usually much milder than
that concerned with the Rho lactor. Black
infants are mote likely to develop AHO dis
ease than are white inlants, act ording lo Kirk
man (19 77j. The disease does not appear
to be any more severe, however, in black
than in white infants (Pei.-vy and Wiseman,
197K).

Desjardins ami co-workers (1979) have
intensively studied a large number of infants
ol blond group () mothers to try to identify
a relationship between the degree of red <ell
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sensitization by antibody and the cord blood
hemoglobin and bilirubin concentrations.
They found that when the infant blood type
was A or H, the bilirubin was higher anil
hemoglobin was lower than in cord blood
from blood group O infants even when no
antibody was identified on the type A or B
red cells. They concluded that ABO incom-
patibility represents a spectrum of hemolytic
disease which ranges from those in which
there is little laboratory evidence of red cell
sensitization, but some evidence of hemoh'-
sis, to those with severe hemolytic disease
in which red cell sensitization is readily de-
monstrable.

The usual criteria lor diagnosis of hemoly-
sis due to ABO incompatibility include the
following: (1) The mother is group O, with
anti-A and anti B in her serum, while the
fetus is A, B, or Alt. (2) There is onset ol
jaundice within the first 2i hours. (t) There
are varying degrees of anemia, r tii tilocyto-
sis, and erythroblastosis. ( i) There has been
careful exclusion ol other blood group sensi
fixation. Unlike the result in Rh hemolytic
disease, the Coombs' annglohulm test in
ABO incompatibility may lie negative,

The principles of management ol the new
bort infant with Rh disease may he applied
to ABO hemolytic disease, particularly with
refe eence to the behavior ol hemoglobin and
bibiuhin. l;or simple transfusion or exchange
transfusion, group () blood is used. Quite
dissimilar to Rh hemolytu disease, the inci
deuce of stillbirths among A B<)eincompatible
pregnant ies is not elevated (ITeda, 197}).
There is seldom justification for early induc-
tion ol labor on this oasis or lor performing
an amniocentesis.

Since there is no adequate method ol ante
natal diagnosis, tarclul observation is esseii
tial in the neonatal period il cases are to be
detected. Although the infants with ABO lie
molytic disease most often are less severely
affected than are those with Rh hemolytu
disease, they are equally ituotr.pctcut in cop
ing with excess bilirubin and its toxic effects
on the central nervous system. Unlike Rh
hemolytic disease, ABO disease frequently
occurs in infants of primigravnlas. It is likely

T MY

but not certain to recur in subsequent preg-
nancies.

OTHER FETAI.-MATEWNAL BLOOD
group INCOMPATIBILITIES. Rho incom
patibility and /7 30 heterospecificity account
for approximately 98 percent of all cases of
hemoly’ disease. Instances of hemolytic dis-
ease resulting, from rarer blood factors have
been reportec, but the detection of such case*
requires extet sive serologic study. The po
tential for hen olytic disease with rare hlool
groups may be suspected from the results »t
the screening test for abnormal antibodies
in maternal serum. Summarized in Table
}8-2 are various red cell antigens and dust
capacity for causing hemolytic disease when
the fetus possesses the red cell antigen, ad
the mother is isoi ntm.'nized.

HYPERBILIRUBINEMIA

Bilirubin is formed Irotn heme and trans
poried in the (‘initiation hound to albumin
In the sinusoidal tie ulation of the liver,
small fraction of hiliubiu which dissociate'
from albumin enters icpatocytes where ita
inches to receptor carrier proteins, the
called Y ami /. anion binding protein*
Within hepatocytes, the bilirubin is conju-
gated with gluturonii acid.

Disposal of Dilirtnin. Before birth. »n
conjugated, or free, bilirubin is readily tf,'*
ferretl across the placenta Irotn the letal-
materoai circulation (and vice versa, it tit*
maternal plasn level s high). Uiiconjug.itcd
bilirubin is not excreted in the urine or tv
any extent in the bile whereas the glucutu
nidi of bilirubin is water-soluble and is ret
ma.ly excreted into the bile by the liver aid
when the plasma level is elevated by the lad
ncy. Glucuronic atid is made available* let
this reaction by (rainier from uridine diphov
phoglucuronic acid catalyzed by the nia>
somal enzyme uridine diphosphoghicuront-
transferase. The conjugated bilirubin is K
crcted from the hepatocytes through theca>
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JAMES S. PINNEC. M.D.

February 10, 1981

State of Alaska
Senate HESS Committee
Pouch V

Juneau, Alaska 99301

RE: SB A Pre-marital Blood Testing
Lear Sirs,
Please register our opinion concerning this prooosed legislation.

Although the general public has the belief, which is fostered by public
officials, that the only requirement for the pre-marital certification
is 2 blood test for syphilis, it becomes apparent when it is properly
considered, that again the best interest of the patient would be for

an evaluation of the presence of the communicable disease. At the
present time, when a doctor signs a pre-marital certificate, he is
thereby certifying that the patient has no communicable disease. In
addition to syphilis, therefore, other veneral diseases must be ruled
out. If the patient is a virgin, has never been married, the initial
pre-marital examination is the ideal time when the patient comes under
the care of the doctor and the proper doctor-patient relationship

is established. Therefore, the many concerns of the girl about

sexual relations, marriage, ability to have a child, etc. can Is
considered. Even if the patient is already pregnant, a doctor-

patient relationship must be, not only should be, established,

so that there is proper care of the unborn child. Therefore pre-marital
exa_inat'ion is much nore than a simple taking of a blood sample. As

to the extent of the examination, again, that should be the prerogative
of the doctor and his relationship with the patient.

Even though pre-,.,arital blood testing may be considered not cost effective,
it seens evident that such prompting for a pre-marital couple to seek
medical evaluation, would be in the test interests of the couple involved
and the entire state of Alaska. Thus the responsibility of marriage is
involved, and if there is adequate deterent fur hasty marriages, there
would be less divorce. Although this can not be documented, it seens
evicent that tragic, social problems are existing because of hasty
marriages and quick divorces. Not only is birth control advisable, but
alsc control of veneral disease.

Overall then, it seens apparent to us that whever indoctrinates the people
of Alaska for considering the responsibilities of marriage, procreation, and
disease, would be beneficial to the establishment of marriage, the family,
the home, anc' a stable society. Whatever not detracts from realization of
restonsibility, adds to social problems. Therefore, eliminating pre-marital
blocd tests although not cost effective to many people, and irrelevant, and

Chinst died for our sins according to the scriptures, —i Cor. 15:3
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State of Alaska
SB 41
Page Two

a nasty interference into private lives, it seens evident from all of the
points expressed above that it would be wise for the best interest of
the Alaskan citizen to maintain the requirement.

Sincerely,

James S. Pinneo, M.D.

JSP:ms
cc
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REFT. OF HEALTH AND SOCIAL SERVICES ~  rouciro

JUNEAU, ALASKA 99811

07770£0f 77/£COMMISSIONER PHONE:
Rib o0 1981

Honorable Tim Kelly
Alaska State Senate
Alaska State Legislature
Pouch V

Ji/neau, Alaska 99811

Dear Senator Kelly:

We would like to respond to your request for information about the
projected impact of the natural gas pipeline on venereal disease in
Alaska.

In addressing your concerns, | would first like to talk about our
experience from the oil pipeline and its impact on the venereal diseases.

Syphilis

During the 1970's and at the peak of the oil pipeline construction, we
observed no significant increases in the rate of syphilis in Alaska.
The rate (number of cases per 100,000 population) in Alaska remained
relatively constant and was always below the rate of syphilis in the
United States population.

Civilian Syphilis Cases and Rates
(All Stages) per 100,000

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Alaska rate* 276 289 31.0 339 347 150 254 274 142 156 114
U S rate*™> 4555 47.0 442 420 399 380 337 301 30.0 30.7 30.0***

*Based on population estimates from the Alaska Department of Labor

**Based on population estimates from the U.S. Bureau of Census
***pProjected

0G-F3QLH
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During the oil pipeline, pre-employment blood testing for syphilis was
required by the industry as a condition of employment. Pre-employment
syphilis blood testing is anticipated to continue to be required during
gas pipeline construction and will allow detection and treatment nf
syphilis before the disease is spread to others.

Furthermore, the epidemiology of syphilis has shifted dramatically in
the past decade. Syphilis is now primarily occurring in the male
homosexual population. Reflecting this nationwide trend, 65% (15 of 23)
of the cases of early syphilis diagnosed in males in Alaska in 1950
occurred in homosexuals while only 12% (3 of 26) of all our early cases
occurred in females. Fom this, we would consider female pipeline
employees and dependents to be an extremely low risk group of being
infected with syphilis. In general, we do not expect the construction
of the natural gas pipeline to increase the rate of syphilis in Alaska.

Alaska's population is projected to increase by approximately 34,000
people due to the natural gas pipeline construction. Based upon our
present rate of syphilis in all stages, we would expect four additional
cases of syphilis to occur each year as a consequence of the pipeline
activities.

The main objective of our syphilis control program is the prevention of
congenital syphilis. We plan to increase our efforts to ensure that all
pregnant woren receive prenatal syphilis blood testii i as required by
Alaska's prenatal laws (A.S. 18.15.150-.180).

Gonorrhea

While Alaska's rate of syphilis has consistently been lower than the

U S. rates during the 1970's, such is not the case with gonorrhea. The
rate of gonorrhea in Alaska has averaged about iu~ae times the national
rate, as illustrated in the following table, giving Alaska the dubious
distinction of having the highest gonorrhea rate in the nation.

Civilian Gonorrhea Cases and Rates
per 100,000

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980

Alaska cases 2225 2540 2098 2766 2903 3,14 4342 5103 5133 498 4076
Alaska rate* 821.7 897.5 7149 9119 916.0 979.0 1116.5 1341.9 1303.1 1303.5
U.S. rate** 2085 3281 371.6 4049 4321 4729 470.5 465.8 468.3 4594 460.0***

*Based on population estimates from the Alaska Department of Labor
**Based on population estimates from the 1. S. Bureau o' Census
***pProjected
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In reviewing this data, it should be understood that gonorrhea did not
become a privity of the VD Control Programseither in the "lower 48"or
Alaska until 1972. With the introduction of control measures, someof
the increases occurring both in the "lower 48" and in Alaska during the
mid-1970's can be attributed to our screening and case finding activities
which resulted in previously undetected cases being diagnosed and
reported. At the same time, Alaska experienced tremendous population
increases as a result of the construction of the oil pipeline. The
dramatic increase in the number of gonorrhea cases and rates reported
during this period undoubtedly were due to a combination of these
factors.

During the oil pipeline construction period, the WD Control Program
worked very closely with  the Alyeska Medical Program to assure that
physician assistants (P.A.'s) in the pipeline camps were equipped to
diagnose, treat, and report all cases of gonorrhea, as well as to
provide the VD Program with the necessary epidemiologic information to
conduct investigative follow-up on contracts. Extensive efforts were
made to improve medical services through education and on-site visits
to pipeline camps. We intend to implement and follow these same pro-
cedures during the construction of the natural gas pipeline.

The population increase anticipated by the gas pipeline at its peak

is estimated to be 34,000, less than one half of the increase of 85,000
caused by the oil pipeline. Based on our current rate of gonorrhea
(1081.1 per 100,000 population) we project that there will ba an increase
of at least 465 cases per year at the peak of construction in 1984.

This increase is based on the assumption that the rate of gonorrhea will
not increase. The increase in population will require additional D
control activities to establish screening, diagnostic testing arid
treatment capability, reporting, and epidpmiologic follow-up in the
pipeline camps. In addition, increased efforts will be needed to
educate and inform dependents of pipeline workers the nearest avail-
able health resources which will need expansion to nandle not only the
anticipated increased number of gonorrhea cases, but also other venereal
diseases such as herpes, non-gonococcal urethritis, scabies, pubic lice
(crabs), trichomoniasis, and monilia which are now more commonly referred
to as "sexually transmitted diseases.”

None of these sexually transmitted diseases can be diagn™ J by a blood
test. Therefore, their detection and treatment would not be affected
by the repeal of the premarital blood test which the Venereal Disease
Control Program strongly supports.

Summary

There will be .wo major areas requiring increased Venereal Disease
Control Program activities as a result of the gas pipeline:
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(1)

(2)

Special increased program activities will be needed to establish
adequate procedures for venereal disease education, prevention,
detection, and treatment directly related to pipeline construction.
These activities will require the VD Program to work closely with
the gas pipeline medical staff, physician assistants, and remote
pipeline camps. There will also be requirements to coordinate \D
control efforts with Canadian health authorities because of the
international component to the gas pipeline construction, not an
issue with the oil pipeline.

Generalized increased \D control efforts will be needed to effec-
tively provide cc i. .uation of the same level of comprehensive
services to the increased population of Alaskans which will accom:
pany gas pipeline construction.

In closing, let ne thank you for your concern and interest, and suggest
that should you have additional concerns, our staff is available to
respond in " tail.

Sincerely

Helen D. Beirne
Commissioner



« -MEMORANDUM State of Alaska

to The Honorable Helen D. Beirne date: July 22, 1980
Commissioner
Department of Health &Social file no-
Services

TELEPHONE NO:

from Wilson L. Condon subject-. Authority to repeal
Attorney General blood test statutes
Our File: J-66-633-80
By:
Bruce M. Botelho
Assistant Attorney General
Department of Law

You have asked whether your department can suspend
the requirement for premarital testing for infectious or herit-
able diseases by regulation.

AS 25.05.101(a)(2) and () require an applicant for a
marriage licer. to present a premarital certificate from a
licensed physician or osteopathic physician stating that the
applicant has been tested for the presence of infectious or
heritable disease and that the physician or osteopathic physi-
cian has examined the report or reports and has advised the
applicant of any medical implications of any abnormal tests.
AS 25.05.105 directs the department to adopt regulations pre-
scribing the approved test required for the premarital certi-
ficate.

Your opinion request suggests that: the premarital
blood testing has been limited to serologic testing for syphilis.
Your memorandum implies that the department considers this
testing to be unduly burdensome, given the cost involved to
individuals relative to the low number of positive tests (i.e.,
tests showing the presence of syphilis).

Since AS 25.05.105 directs the department to adopt
regulations describing the approved tests, it would be incon-
sistent for the department to adopt a regulation iIndicating
that m 1ts judgment no tests should be required. This obtains
because no regulation adopted can be valid or effective unless
it is consistent with the statute and reasonably necessary to
carry out the purpose of the statute. AS 44.62.030. AS 25.-
05.101 and AS 25.05.105, when read together, evince a legis-
lative decision that premarital tests for the presence of
infectious or heritable diseases be conducted. Accordingly,
discontinuation of the requirement for premarital testing would
require repeal of AS 25.05.101 and AS 25.05.105.

BMB :md

02-001 A(Rev.10/79)



ALASKA SYPHILIS SURVEILLANCE

Numoer Total Cases Found
Premarital Nunber Positive Early Late o Con-
Year Testsl Tests Tests <l yr? Latent Genital Other
1975 . 9,504 136,013 1,199 2 a1 1 0]
1975 9,328 134,028 1,618 56 4° 2 J
1977 10,376 110,159 1,643 &4 50 0 0]
1973 10,234 95,644 1,232 20 a2 1 0]
1979 10,034 91,642 995 45 2 0 1
1980 10,000 N/A NA 26 5 0] 0
Total 59,976 567,486 6,687 233 22 4 4

1 Determined from total number of Alaskan marriages. The actual number nay be
20% greater because the number of health certificates issued is greater.

2. Two cases found from premarital testing effort.

3. Three cases found from premarital testing effort.



ALASKA GONORRHEA SCREENING

Number
Female” .
Tested Positive
Tests Percent

27.370

1,135 4.15
36,620

1,335 3.66
40,340

1,550 3.84
40,386

187 4.42
48,500

1,953 4.03
54,518

2,410 4.42
55,388

2,237 4.03

6!,303
2.029 3.30



MEMORANDUM State of Alaska

to:

from

Dean F. Tirador date-.February 10, 1981
Deputy Commissioner
Department of Health file no: J-66-535-81

and Social Services
telephone no: 465-3603

WILSON L. CONDON subjectRequest of Senate

ATTORNEY GENERAL Committee on Health,
Education, and
Social Services

ThcSy”~H. Robertson
Assistant Attorney General

You have asked two questions on behalf of the
Senate Committee on Health, Education, and Social Services.
You have ask”™d (1) whether prenatal serologies are statu-
torily required, and (2) whether a person or group of persons
can be required to undergo blood or other laboratory tests
in the event of an epidemic or other public health emergency.

Prenatal blood tests are addressed by AS 18.15.150-
180. These statutes require that medical professionals
obtain serological tests of most pregnant women. 1/ They
are largely self-explanatory.

Your second question is not so easily resolved.
Emergency diagnostic tests are not specifically addressed by
statute. The Alaska Supi“eme Court has not had an opportunity
to examine state authority in this area.

It has generally been held that a state may, for
the purpose of protecting the public health, resort to
reasonable, compulsory physical examination of persons
suspected of being infected with a contagious or communi-
cable disease. Reynolds v. HcNicnols, 488 F.2d 1378 (10th
Cir. 1973); Irwin v. Arrendale, 159 S_.E.2d 719 (Ga. 1957);
Huffman v. District of Columbia, 39 A.2d 558 (D.C. 1944);
164 A_L.R. 967; 25 A.L.R.2d 1407; 39A C.J.S. Health and
Environment 8 109. However, at least with respect to vene-
real diseases, some courts have concluded that this power
can be exercized only by state officials whose authority Iis
clearly established by statute or regulation. Rock wv.
Carney 185 N.W. 798 (Mich. 1921). Wra g v. GriTTIln, 170
N.W. 400 (lowa 1919).

v A physician or nurse who fails to administer the test
Is subject to criminal prosecution under AS 18.15.180. A
pregnant women who refuses to cooperate is not.

02-00IA(Rev.10/79)



Dean Tirador February 10, 1981
Page Two

Pursuant to AS 18.05.040(a)(1), the Department of
Health and Social Services 1is under an obligation to adopt
regulations for "the definition, reporting and control of
diseases of public health significance.”™ 2/ Contagious
diseases are the subject of 7 AAC 27.010:

7 AAC 27.010. CONTROL OF COMMUNICABLE
DISEASES IN MAN. (@) The provision
on methods of control of communicable
diseases outlined in the Control of
Communicable Diseases in Man, American
Public Health Association, Eleventh
Edition, 1970, are adopted by refer-
ence as the regulations governing
"Preventive Measures,'" "Control of
Patients, Contacts and the Immediate
Environment,” and "Epidemic Measures.™

(b) The provisions of (@) of this
section are not applicable to the
control of rabies in animals or on
the reporting of diseases of public
health significance.

It is not immediately clear what this regulation purports to
accomplish. 3/ While it addresses both the prevention and
control of diseases of public health significance, it neither
vests authority in particular public officials nor establishes
procedures to govern its exercise. 4/

2/ Statutes providing, among other things, for the confine-
ment of persons iInfected with contagious diseases were
repealed upon enactment of AS 18.05 .040 &) (1; - Chap :er 63,
SLA 1972.

3/ One purpose of the text cited in this regulation is,

as described iIn its preface, to 'serve public health adminis-
trators as a guide and as a source of materials 1iIn preparing
regulations and legal requirements for the control of the
communicable diseases. . ." BENENSON, CONTROL OF COMMUNICABLE
DISEASES IN MAN, (11th ed.), p- X, American Public Health
Assoc., 1970. This has apparently been taken quite literally.

4/ The text, TFfor example, cites "[c]Jorrection of such social
conditions as overcrowding and poverty”™ as a means of pre-
venting tuberculosis. It is unlikely that 7 AAC 27.010, in
conjunction with AS 18.05.060, is intended to impose criminal
sanctions upon all those who live under, or tolerate, these
conditions.



Dean Tirador February 10, 1981
Page Three

It appears, in light of the foregoing, that the
authority of state officials to require blood or other
laboratory tests is not well established. As a result, a
public health emergency could necessitate adoption of emer-
gency regulations, institution of legal proceedings, or
both. We suggest that the Department of Health and Social
Services take steps to clarify 7 AAC 27.010 in this regard.

THR/jal



§ 25.06.09] Marital and Domestic Relations § 25.06.111

Article 3. Procedure to Obtain a License.

Section Section
91. Application foe license 111. Issuance of license
101. Premarital certificate 121. Marriage license

105. Prescribed tests

Sec. 25.05.091. Application for license. One of the ontracting
parties to a prospective marriage shall, at least three days oefore the
time of issu; ice, file with the licensing officer written, verbal, or
telegraphic application for a license. Before issuance of the license, each
contracting party shall file with the same licensin*, officer a premarital
certificate; and shall make a statement under oath that the contemplated
marriage meets the requirements of law, giving the names, relationship
if any, residence, occupation, and age of each party; naming guardians
of any party under the legal age for marriage; and describing any prior
marriage or marriages ofeither party, and the manner ofdissolution
of them. This statementmay be made and executed before a notary
public or postmaster who shall certify it to the licensing officer.
(8 21-142 ACLA 1949; § 1ch 58 SLA 1963)

Sec. 25.05.101. Premarital certificate, (a) Before a licensing officer
issues a marriage license, ea-'h party shall file with him a premarital
certificate from a licensed phj sician or osteopathic physician stating

(1) the name and age of the applicant;

(2) that the applicant has bet i tested, as prescribed in the regulations
of the department, for the presence of infectious or heritable disease;
and

(3) that the physiuan or osteopathic physiev n has received and
examined the report or reports of testing and t at he has advised the
applicant of the medical implications of each abnormal test.

(b) A license may not be issued more than 30 days after laboratory
testing. (8 1ch 64 SLA 1949; am § 1ch 63 SLA 1953, 8 1ch 58 SLA
1963; am § 1ch 103 SLA 1971)

— Sec. 25.05.105. Prescribed tests. The department shall by regulation
under the Administrative Procedure Act (AS 44.62) prescribe the
approved tests required for the purposes of this chapter. (8 2ch 103SLA
1971)

Sec. 25.05.111. Issuance of license. No marri ;e license shall be
issued unless both of the contracting parties are identified to the
satisfaction of the licensing officer. If all requirements have been met,
and there is no legal objection to the contemplated marri* ge, and neither
party is under the influence of intoxicating liquor or othc. wise incapable
of understanding the seriousness of the proceeding, the licensing officer



§ 25.05.121 Alaska Statutes 8§ 25.05.141 § 2505

shall issue a license. (8§ 21-1-11 ACLA 1949; am 8 1ch 93SLA 1955; § 1 reports
ch 58 SLA 1963) disclose
. . . . . 1963, ar,
Sec. 25.05.121. Marriage license. The marriage license issued by a
licensing officer in this state authorizes the marriage ceremony to ke Sec.
performed anywhere in the state. The license shall be directed “to any chapter,
person authorized by the laws of this state to solemnize marriage,” and for the
shall authorize him to solemnize marriage between the parties identified departm
by the license within three months of the date of the license. If either The dgj
party is not of legal age for marriage, his or her age and the fact of the Procedu
consent of his or her parents or guardian shall be stated. If either party clinics ft
has previously been married, the number of previous marriages shall the depa
be suited. The registrar may require other matter necessary to identify charge o
the parties to be included in the license. The issuance of a license does In subm
not remove or dispense with any legal disability, impediment, or physici
prohibition rendering marriage between the parties illegal, and a 1949; an
statement to that effect shall be included in the license. (8§ 21-1-15ACLA 1967; an

1949; § 1ch 58 SLA 1963)

Article 4. Medical Reports.

Section
Section Section 161 Waiv.
WI. Laboratory reports of tests of MI. Laboratory results confidential 7L Pgn*
infectious or heritable disease 151. Tests and laboratories (';;]Ir
181. Waiv
$&/Dpq(q(f sec. 25.05.131. Laboratory reports of tests of infectious or Sec. o~
heritable disease. The person in charge _of the laboratory making the period v =
test or tests or some other person authorized to make the reports shall licensing
make the required report on the premarital certificate setting out the 1949 am
name of the test or tests, dates made, the name and address of the
physician or osteopathic physician to whom the report was sent and the Sec.
name and address of the person whose blood was tested, but not statin% Minimal
the result of the test, (§ 2 ch 64 SLA 1949; am S 2¢ch 63 SLA 1953; § has rear: |
ch 58 SLA 1963; am § 3 ch 103 SLA 1971) a marrial
. . . who is
"ftp .pearled Sec. 2~=(r=111 Laboratory results confidential. A detailed report of control, vi

the test or tests for infectious or heritable disease on a separate the mnrru
laboratory report form to be furnished by the department, together with () Asl!
the premarital certificate, shall be sent from the laboratory to the

- . .. . - reached .1
physician or osteopathic physician requesting the report. The physician licensing
or osteopathic physician shall retain this report as a part of his which tini
confidential files. A duplicate shall be sent by the laboratory to the be heard.
department where it shall be held in absolute confidence and shall not @) timj
be open for public inspection. The report shall not be produced for (2) tha'l
evider, in any court. The reports may be used in the epidemiological (A) arl
investigations of infectious or heritable disease by the department. The (B) absl
reports may be used in the compilation of aggregate statistics and ©) inil


ftp://ftp.pearled

§ 25.05.151 Marital and Domestic Relations § 25.05.171

reports but the identities of the persons involved shall never be
disclosed. (8 5ch 64 SLA 1949; am 8 5ch 63 SLA 1953; § lchsssLa
1963; am 8§ 4 ch 103 SLA 1971)

See. 25.05.151. Tests and laboratories. For the purposes of this
chapter, tests for infectious or heritable disease is a test or series of tests
for the presence of infectious or heritable disease approved by the
department, made at a laboratory or clinic approved by the department,
The department may make regulations under the Administrative
Procedure Act (AS 44.62) governing the approval of laboratories or
clinics for tests for infectious or heritable diseases. The laboratories of
the department may make required premarital laboratory tests without
charge on the request of any licensed physician or osteopathic physician.
In submitting the sample to the laboratory the physician or osteopathic
physician shaii identify it as a premarital test sample. (8 4 ch 64 SLA
1949; am 8 4ch 63 SLA 1953; § 1ch 58 SLA 1963, am § 1ch 124 SLA
1967; am 8 5ch 103 SLA 1971)

Article 5. Special Circumstances.
S'<tion . )
161. Waiver of waiting period _
171. Persons capable” of consenting to
mama?e: Minimum ages, ~and

consent of parents or guardian
181. Waiver order

Sec. 25.05.161. Waiver of waiting period. If a three-day waiting
period would result in undue hardship or delay in an individual case, the
licensing officer may waive the three-day requirement. (8 21-1-11 ACLA
1949, am § 1 ch a3 SLA 1955, 8 1ch 58 SLA 1983

Sec. 25.65.171. Persons capable of consenting to marriage:
Minimum ages, and consent of parents or guardian, (a) A person who
lias reached the age of 16 but under the age of 18 years shall be issued
a marriage license if the written consent of the parents of each person
wi:o is underage, or of the parent having actual care, custody and
control, or ol his or her guardian is filed with the licensing officer issuing
the marriage license as provided in § 111 of this chapter.

(b) A superior court judge may grant permission for a person who has
reached the age of 14 hut under 18ye ns of age to marry and order the
licensing officer to issue the license if he finds, following a hearing at
which the parents and children are given the opportunity to appear and
be heard,

(1) that the parents have given their consent; or

(4) that the parents are

(A) arbitrarily and capriciously withholding consent; or

(B) absent or otherwise unaccountable; ot

(©) in disagreement amongst themselves on he questirn; or



§ 25.05.181 Alaska Statutes 8§ 25.05.A91

(D) unfit to decide the matter; and

id) that the marriage is in the best interest of the minor. (8 21-m2
ACLA 1949; am 8 1ch 65 SLA 1951; am § 1ch 37 SLA 1953; § 1ch 58
SLA 1963; am 8 93 ch 127 SLA 1974; am 8 2 ch 28 SLA 1975)

Effect of amendments. — The 1974  The 1975 amendment rewrote this
amendment deleted "for males and 16 year  section,
of age for females” following "18 years of _ Cited in RLR v, State, Sup. Ct. Qp. No.
age™ in subsection (a). 706 (File No. 1156), 487 P.2d 27 (1971).

Sec. 25.05.181. Waiver order, (a) A licensing officer may, on joint

for a marriage license, waive the

requirements as to laboratory tests and premarital certificates if he

believes that the public health and welfare will not be adversely affected
and if

(l) there is no licensed physician or os'»opathic physician in the area
in which the applicants and the licensing officer reside; or

(2) adelay has been certified by the physician or osteopathic physician
taking the blood specimen in a community where no laboratory is
located, ihe certificate stating that the blood specimen was sent to the
laboratory at least three days before the certification and that no return
has as yet been received from the laboratory; or

(3) the test or tests are contrary to the tenets or practices of the
religious creed of which the applicant is an adherent.

(h) The waiver order shall be filed with the marriage license docket
in lieu of the premarital certificate. No fee or court costs for the waiver
order may be charged. (8 7ch 64 SLA 1949, am 8§ 7ch 63SLA 1953; § 1
ch 58 SLA 1963, am § Gch 103 SLA 1971)

Article 0. Forms, Records and Reports.

Section | . Section . .
191, Marriage i;.docket 231. Reports oflicenses issued
201 Notes On dochet 211, Fees

git. Reports by mai viagc cmmmMdoiier 251. VitiilStatistics et
221. Forms

Sec. 25.05.191. Marriage license docket. Fach licensing officer shall
keep in his office, in a book to lie provided to him by the bureau, a
marriage license docket, and shall enter a complete record of the
applications for and the issuance of all marriage licenses and of all other
information lie is required by law to obtain. Marriage commissioners
shall keep the mar ‘age license docket in duplicate. The marriage license
docket shall be > n for public inspection or examination during office
hours. (§ 1ch 58 SLA 1963; am § 3 ch 28 SLA 1975)

Effect of amendment, The 1975
mnuiilment deleted the former fourth
sentence.

§ 25.05
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§ 5.06.201 Marital and Domestic Relations § 5.06.51

Sec. 25.05.201. Notes on docket. When the licensing officer issues a
marriage license, he shall indicate on the corresponding marriage license
docket sheet that he has on file the premarital certificates of each
applicant or a waiver order. He shall enter the dates of the laboratory
tests or the waiver order. The licensing officer shall attach the
premarital certificates or waiver order to the docket sheet. (8 lch s
SLA 1963)

Sec. 25.05.211. Reports by marriage commissioner. Before the first
of each month, each marriage commissioner shall forward to the
magistrate acting as recorder for the recording district in which the
marriage commissioner has jurisdiction the duplicate copies of all
marriage license docket sheets executed during the preceding month,
the completed original marriage certificates and duplicate copies for any
marriage ceremonies performed by him during the preceding month, and
any fees and reports required bv rule of the supreme court. (8§ 21-1-34
ACLA 1949; am 8§ 3 ch 28 SLA ‘i960; 8 1ch 58 SLA 1963)

Sec. 25.05.221. Forms, (a) Forms for application, statements, consent
of parents, affidavits, licenses, and other forms necessary to comply
with this chapter shall be prescribed by the registrar and provided at
the expense of the state. The registrar shall furnish all necessary forms
to each licensing officer. He shall provide him with a suitable book in
which to keep the marriage license docket. The forms for the premarital
certificate shall be provided and distributed by the department to
approved laboratories or clinics inside the state and to proper authorities
in an official state or Canadian province public health laboratory. A
premarital certificate which has been approved by the proper authority
in a state or Canadian province requiring premarital examinations for
infectious or heritable disease shall be accepted in Alaska.

(b) The registrar shall supervise the record work and required
reporting of the licensing officers. In otner respects the licensing
officers are under the supervision of the supreme court. (§ lch 58 sLa

1963; am § [ ch 108 SLA 1971) "
0

Sec. 25.05.231. Reports of licenses issued. The registrar may require
reports of licenses issued upon forms to be furnished bv him. (8 len
58 SLA 1963

Sec. 25.05.211. Fees. The supreme court shall establish marriage
license fees and provide for accounting for and disposing of the fees.
(8 21-1-35 ACLA 1949, am § 4 ch 28 SLA 1960; § 1ch 58 SLA 1963)

Sec. 25.05.251, vital Statistics Act. Nothing in this chapter repeals
or abrogates any part of AS 1850, the Vital Statistics Act. The records
and requirements leading up to and including the issuance of the
marriage license are not included in the definition of "vital statistics”
under that Act. However, the registrar shall supply the necessary forms
and instructions for the record work of the licensing officers. (!) leh
58 SLA 1963)

9



§ 18.15.130 Health and Safety § 18.15.150

(4) obtain, by purchase or donation from surplus federal property or
otherwise, medical supplies and equipment useful in carrying out this
program and to allot or resell these supplies and equipment to private
institutions engaged by the department to carry out this program;

(5) contract with hospitals, associations, or sanatoria qualified and
equipped to give adequate care inside or outside the state;

.(0) employ necessary and trained personnel to carry out the
purposes of 88 120— 140 of this chapter;

(7) pay the costs of care and incidental expense for residents of the
state, in whole or in part, depending on the ability of each patient to
pay, and the temporary costs of care and transportation tor
nonresidents on the same basis until they can be transferred to their
residence;

) enlist the cooperation of state and federal agencies operating in
the state for the furtherance of this program;

(9) establish standards in accordance with department procedure for
the care of tuberculars receiving treatment under 88 120—140 of this
chapter. (§ 40-2-11 ACLA 1949)

Am. Jur. reference. — 25 am. Jur,,

Health, 524 et seq.

Sec. 18.15.130. Department to cooperate with other agencies. The
department, in conducting a study and case finding survey of the
tuberculosis problem, shall cooperate with state and federal agencies
operating in the state, and obtain as much information and data as
possible from them. (§ 40-2-12 ACLA 1949)

Sec. 18.15140. Title to and inventory of equipment allotted to
private institutions. Equipment purchased for the purposes of
carrying out 120—140 of this chapter which is allotted to private
insti'utions remains the property of the state. Before February 2 in
each year, each allottee shall file a complete inventory of the
equipment with the department. (8 40-2-13 ACLA 1949)

Article 4. Prenatal Blood Tests.

Section Section .
150. Taking of blood sample 170. Report of hirth
ItX0. Test forsyphilis 180. Penalty,

Sec. 1815.150. Taking of blood sample. Each licensed physician
and in absence of a licensed physician each licensed graduate nurse
who attends d pregnant woman for conditions relating to her
pregnancy during the period of gestation or at delivery shall take, or
have taken, a sample of the blood of the woman at the time of her first
professional visit or within 10 days after the visit, unless the
serological test is contrary to lhe tenets or practice of the religious
creed of which she is an adherent. The blood specimen shall be
submitted to an approved laboratory or clinic for a standard serological
test of syphilis. Any other person permitted by law to attend pregnant

15
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§ 18.15.160 Alaska Statutes § 18.15.200

women but not permitted by law to take blood samples shall have a
sample of blood taken by a licensed physician, or on order of a licensed
physician and shall submit the sample to an approved laboratory or
clinic for a standard serological test for syphilis. (8 1ch 39SLA 1949)

sec. 18.15.160. Test for syphllls For the purposes of §) 150 — 180
of this chapter a standard serological test is a test for syphilis approved
by the department and shall be performed in a laboratory or clinic
approved by the department. On request the laboratory test required
by 88 150 — 180 of this chapter shall be performed without charge at
the laboratories of the department. (8§ 2ch 39 SLA 1949)

sec. 18.16.170. Report of birth. In reporting a birth and stillbirth,
the physician and other person required to make the report shall state
on the certificate whether a serological test for syphilis has been made
upon a specimen of blood taken from the woman who bore the child
and the approximate date when the specimen was taken. A birth
certificate may not state the result of the test. (8 3ch 39 SLA 1949)

Sec. 18.15.180. Penalty. A licensed physician or licensed nurse
attending a pregnant woman during the period of gestation or at
delivery, or a representative of a laboratory or clinic who violates
150 — 180 of this chapter is guilty of a misdemeanor, and upon
conviction is punishable by a fine of no* more than $600. However, a
person attending a pregnant woman during the period of gestation or
at delivery, who requests the specimen in accordance with § 150 of this
chafer, and whose reque t is refused, is not guilty of a misdemeanor.
(8 4ch 39 SLA 1949]

Article 5. General Provisions.

Section
190. Definitions

Sec. 18.15190. Definitions. As used in this chapter, “department”
means the Department of Health and Social Services, (am { 6ch 104
SLA 1971)

Krtect of amendment. — The 1971 Health and  Social  Services" — for
amendment substitute "Department of "Department of Health and Welfare.

Article 0. Phenylketonuria (PKU).

ggg.n(smreeninn infants  fur phenylke-
tonuria
See. 18.15.200. Screening infants for phenylketonuria, (a) A
physician who attends a newborn child shall cause this child to be
tested for phenylketonuria (PKU). If the mother is delivered in the
absence = 4 physician, the nurse who first visits the child shall cause

this test t =be performed.
(b) The Department of Health and Social Services shall prescribe

(J
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regulations regarding the method used and the time or times of testing
as accepted medical practice indicates.

(¢) The necessary laboratory tests and the test materials, reporting
forms and mailing cartons shall be provided by the department.

(d) All tests considered positive by the screening method shall be
reported by tbu screening laboratory to the physician and to the
department, ‘lie department shall provide services for the
performance 0/ a quant tative bicod phenylalanine test or its
equivalent for diagnostic purposes. A confirmed diagnosis of
phenylketonuria shall be reported to the physician and to the
department. The department shall provide services for treatment and
clinical follow-up of any diagnosed case.

(e) When presumptive positive screening tests have been reported to
the department, it shall provide, on request, either the true blood
phenylalanine tost or subsidize the performance of this test at an
approved laboratory.

(f) A licensed physician or licensed nurse attending a newborn or
infant who violates this section is guilty of a misdemeanor, and upon
conviction is punishable by a fine of not more than $500. However, a
person attending a newborn or infan 1 whose request for appropriate
specimens from the newborn or infant is denied by the parent or
guardian is not guilty of a misdemeanor. The fact that a child has not
been subjected to the test because a request for appropriate specimens
has been denied by the parents or guardian shall be reported to the
department. The department shall administer and provide services for
testing for other heritable diseases which lead to mental retardation
and physical handicaps as screening programs accepted by current
medical practice and as developed.

(9) In this section, "physician" means a doctor of medicine licensed
to practice medicine in this state, or an officer in the regular medical
service of the armed forces of the United States or the Unifl-d States
Public Health Service assigned to duty in ‘his state. (8 lech oo sLa
1905, am $ 1ch 39 SLA 1967; am §0 ch 104SLA 19711

Effect of amendments. — The 1967 "Department of Health and Social

amendment rewrote 'his section. Services" for "Department of Health and
The 971 amendment substituted  Welfare" in subsection (h).
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SENATE BILL NO. 41

"An Act relating to marriage and domestic relations".
I %
The bill repeals AS 25.05.101 and AS 25.05.105 requiring premarital
medical certificate for marriage license.

The Act repeals AS 25.05.131 requiring that the report of results of
test shall not be made a part of the premarital certificate.

The Act repeals AS 25.05.141 requiring that results of tests be sent
only to physicians or osteopathic physicians requesting the report and that
duplicate reports of test be held in absolute confidence by the Department.
The Act repeals AS 25.05.151 governing the approval of laboratories and
clinics for tests for infectious or heritable diseases.

Definit ion

Premarital blood testing has been limited to serological Ceding for
syphilis by the Department of Health under authority granted by AS 25.05.105.

Need for Premarital Blood Testing

A decision to employ syphilis screening should he based upon; local
epidemiologic circumstances that indicate geographic clustering of syphilis
Xn a community, the distribution of syphilis cases by sexual preference
(nationally it has been estimated that one half of all cases of syphilis
are occurring in homosexual men), the distribution of syphilis’cases by
ethnic and occupational groups and of particular importance in Alaska, the
availability of such groups for testing. Comparative costs and benefits nl
maintaining surveillance in screening groups must also he considered, iho
Department, after considering all factors, has determined that results from
premarital syphilis screening are of little consequence in the national or
State VD control effort. Nationally in 1976 four million premarital syphilis
screening examinations were performed resulting in the discovery of only
456 cases. Mass screening of low-risk groups such as premarital applicants,
however is still required in 44 states as of 1976, although many states are
in the process of repealing such legislation. In Alaska it bus been estimated
that 25,000 serologies have been performed during the past 5 years vnth the
discovery of only 2 cases of primary syphilis. Although tho law in effect
requires couples to have physician contact befoie marriage and 1is an apparent
opportunity to counsel on matters pertaining to parenthood, hereditary
diseases, sex and contraception and to possibly detect and cored illnesses
and disabilities, it docs not as currently written and administered carry
out the intent of the law that is to contribute significantly to the control
of infectious and heritable disease in the general population.

Experience in Alasl:a

For several months the Section of Communicable Disease Control of the
Division of Public Health, Department of Health and Social Services, State



of Alaska, has been reviewing the need to continue to require premarital
serologic blood tests for syphilis. In 1979, the State of Alaska reported
67 cases of syphilis; 45 cases of early syphilis (primary or early latent),
and 22 cases of late latent syphilis. None of the 67 cases of syphilis
were discovered through the use of premarital syphilis serological blood
tests. In order to obtain more data on our experience in Alaska, the
results of premarital serological testing for syphilis dating back to 1973
were reviewed. Since 1973, only five cases of syphilis in all stages were
diagnosed through premarital blood tests. No cases of syphilis have been
diagnosed since August 1978 from premarital syphilis serologies. Although
Alaska has the highest rate of gonorrhea in the nation, the rate of syphilis
has remained relatively constant and is lower (6.9 per 100,000) than the
national average (30 per 100,000). In addition, the majority of syphilis
cases now occur in the homosexual population not subject to premardtal
screening.

We have reviewed this data with the Venereal Disease Unit of the
Section of Communicable Disease Control and with the Center for Disease
Control, Atlanta, Georgia. Based upon our exj jrience in Alaska iIn uncovering
cases of syphilis through use of premarital serologic testing, the Center
for Disease Control, the Venereal Disease Unit of the Section of Communicable
Disease Control, and the Division of Public Health hav concluded that the
requirement for premarital syphilis serologic testing should he repealed.

Effeet, of Repeal on Venereal DLsease Control Programs

Passage of this act would not alter or significantly affect syphilis
serology testing programs in high-risk groups or prenatal groups to prevent
congenital syphilis. Quality control and proficiency testing programs in
laboratories that are currently performing syphilis serology testing would
not be effected by passage of this act. Passage of this bill will reduce
syphilis serology workload in the state public health laboratories by 18X.

We wish tc emphasize that our commitment to discover,, diagnose, and
bring to treatment all persons with syphilis remains undiminished. We will
vigorously pursue the continued requirement for prenatal serologic blood
testing and continue to test for syphilis all blood specimens from public
healm clinics and from private physicians suspecting the diagnosis of
syphilis.

Cost Savings

The 1Y 81 budget already reflects n cost savings to the Division as it
was initially believe,! that repeal of premarital legislation would not be
necessary. Premarital syphilis serological tests can be eliminated without
impairing the cost c..feetiveness of Venereal Disease Control efforts in the
State of Alaska.



Department Pos ..tion

The Department of Health and Social

this bill.

Recommended by;

Date:

Approved by:

Date:

Services recommends passage of

David Bruce, Deputy Director
Division of Public Health

. d'O'+ l.val.

Helen D. lieirne
Commissioner



* ALASKA STATE HOSPITAL ASSOCIATION INC.

8§ 319 Seward Street Phone;  (907) 586-1790
Juneau, Alaska 99801

October 10, 1980

%

Dr. John Middaugh, M. D.
Room 301 MacKay Dldg.
338 Denali Street
Anchorage, AK 99501

Dear Dr. Middaugh:

The Alaska State Hospital Association wishes to inform you

that on October 6, 1980 our Board of Directors voted to en-
dorse your request to repeal the premarital syphilis sero-

logy requirement.

IT we can be of help In the future, please let me? Kjaow.
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1G89 C STREET. SUITE 230, ANCHORAGE, ALASKA 99601 PHONE (907) 276-8989

Reference tfA80-0960

September 24, 1980

The Honorable Jay S. Hammond
Governor
L State of Alaska
Pouch A
Juneau, A[Pska 99811

Dear Governor Hammond:

The Zilaska Native Health Board endorses the repeal of the statute
requiring premarital syphilis serological blood testing.

By doing so, the Board recognizes the continuing need to actively
seek to discover and treat all crises of syphilis but it is believed
that premarital testing is not the most effective means. The nearly
$81,000 required for the 9,000 tests given in 1979 could better be
used iIn a more promising, productive manner. This change should not
impair the effectiveness of the Venereal Disease Control efforts of
the State.

As always, the Board is concerned with the well-being of all Alaskans,
It seeks the epitome of service delivery and to eliminate waste. It
believes to continue the ™"routine testing” to be such a waste.,

Sincerely,

David E. Cates, Ph.D.
Executive Director

DEC:big

cc: John Middaugh, M.D.

AUuUriAN."PmuiLor island assoc., INC KOOIAK Altl ANAIIVI ASSOCIATION NOH ION SOUND HE At. 1l CORPORATION
niUSTOL (JAY AlIF A 1If,M TU COUPONATION MAUNTLUK ASSOCIAI ION SOUTHEAS1 ALASKA REGIONAL HEALTH CORP.
COOK INLET NATIVE ASSOCIATION THE. NOR HI PAQiriC HIM 1ANANA CHIEFS CONFERENCE

COPPER fIIVCR NATIVE ASSOCIA | ION NOIUH SI OPT HOHOWGH IH-Al 1H CORP. VI IKON KUSKOKWIM HEALTH CORPORATION
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4107 Laurel Street* Suite #1* Anchorage*. AK 99304

October 17* 1980

Honorable Jay Hammond
Pouch A
Juneau,Vv Alaska 301

Dear Governor Hammond
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At our regular nesting on October 4* 1980,. in Anchorage the Alaska
State Medical Association council passed a resolution supporting
deletion of. the requirement for a premarital serologic test for
syphilis* We do not believe that this is warranted on a screening
basis,, but that it should be done on a case by case basis as de-

cided by the individual

person and his or her physician,

- LA

We wish to make it clear that in no way do we believe that the

requirements for prenatal

serologic testing sho\ild he disturbed,.

We will support legislation to delete maddatory premarital serologic

testing.



WHEREAS, the control of Public Health in a cost-effective wanner is of
the highest priority, and
WHEREAS, a review of the effectiveness of current statutes requiring
premarital syphilis serologies has revealed this requirement to be
ineff;ctive in controlling syphilis, and
WHEREAS, a substantial saving can be realized through the suspension
of- premarital blood testing without decreasing the effectiveness of
venereal disease control efforts,
HE IT SO RESOLVED::

That the Alaska Public Health Association endorse the /xasition
of the Department of Health and Social Services in presenting legis-

lation to repeal the current requirement for premarital blood testing.



THF. LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE

.FISCAL NOTE

l. REQUEST
Bill/Resolution Nn Senate Bill No. 41

Title "An Act re]alinn to marrinpc and domestic relations™l

Requested bvn Commissioner's Office

[I. FISCAL DETAIL
Agency Affected

Date

January 1\, 1981

Program Category Affected Division of Public Health

BRU, Program, cr Subprogram(s) Affected

(Note: If n;ore than one budget component is affected, separate linc-item amounts and funding for each

component in the analysis section.)
EXPENDITURES (Thousands of Dollars)

FY 80 FY 81 FY 82 FY 83 FY 84 FY 85
J00 PERSONAL SERVICES 0 0 0 0 0 0
200 TRAVEL 0 0 0 8 0 0
300 .CONTRACTUAL 0 0 0 0 0
400 COMMODITIES 0 0 0 0 0 0
300 equipment 0 0 0 0 0 8
600 LAND & STRUCTURES r 0 0 0 0
700  GRANTS. CLAIMS. ETC. 0 0 0 0 0 0
TOTAL 0 0 0 0 0 0

FUNDING (Thousands of Dol lars)
GENERAL FUND 0. 0 0 0 0 0
FEDERAL FUNDS 0 0 0 0 0 0
OTHER (Specify Fund Source) 0 0 0 0 0 )}

POSITIONS
FULL TIME 0 0 0 0 0 0
PART TIME 0 0 0 0 0 0
TEMPORARY 0 0 0 0 0 0
I[11. AN VLYSIS (See Fiscal Note Preparation Instructions, Section 111)
Iv. DATE PREPAREDB Y lloll>LColvin.

- AGENCY LN L LHI?
Original: Legislative Finance PHONE HPATLII!—————— AA?—-r— / .
cC: Budget and Management MtB Approved / onto A '[*]

Prime Sponsor (First Legislator Named)

33-0Ul (Rev. i272v)
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