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ABSTRACT

Background: Hemolytic disease of the newborn secondary to rhesus alloimmunization was once a
major contributor to perinatal morbidity and mortality.

Aim: To describe the fetal outcome of the procedure and to calculate fetal survival rate after intra-
uterine transfusion in Sir Ganga Ram Hospital

Methods: This descriptive study was carried out in Sir Ganga Ram Hospital Lahore over a period of
one year from January 2001 to December 2001. All the patients who require intrauterine transfusion
(IUT) for Rh-incompatibility were included in this study. Those patients who require IUT due to
causes other than Rh (D) incompatibility were excluded from the study. For intrauterine transfusion,
canula was introduced in intrahepatic portion of umbilical vein under direct ultrasonic vision and fetal
blood sample was taken before transfusion for blood grouping haemoglobin and haematocrit.
Packed cells of compatible O-ve group were used for transfusion.

Results: Overall fetal survival rate after intrauterine transfusion was 62.5% for hydropic fetuses
survival rate was 25% compared with non-hydropic fetuses which was 100%.

Conclusion: The response of non-hydropic and mildly hydropic fetuses was better as compared to

severely hydropic fetus.
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INTRODUCTION

Hemolytic disease of newborn is an antibody
mediated hemolytic anemia of fetus and newborn
where aetiology being Rh-blood incompatibility.
Attenuated life span of fetal RBCs is by the action of
specific 1gG antibodies coming from mother,
producing fetal hemolytic anemia and hydrops fetalis*
In the last century, the role of Anti-D immunoglobulins
to prevent Rh-immunization, firstly postpartum and
then antepartum is one of the major medical
achievements as for preventive obstetric medicine is
concerned.? Amongst many antigens included in Rh-
system only D-antigen is the major antigen
responsible for mismatch. Red cells harbouring ‘D’
antigen known as Rh-positive and when lacking it as
Rh—negative.3 Severely sensitized fetuses due to Rh-
immunization were used to managed in the past by
intraperitoneal transfusion of blood with poor results
as occurred before the intrauterine transfusion
methodology arrived*®. In hydrops fetalis particularly
IPT was rarely if ever, successful. In which
lymphatics are waterlogged rendering the procedure
ineffective. Procedural mortality also enhanced due
to traumatic nature of IPT®.
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Despite the fact that introduction and utilization
of Rh-immunoglobulin prophylaxis, maternal Rh-
alloimmunization is still a cause of hemolytic disease
of fetus and newborn. However with appropriate
monitoring and intervention, this disorder can
successfully be managed in almost all cases, with no
long term consequences in newborns.” In severe Rh-
isoimmunization cases management options have
been very disappointing, and include termination of
pregnancy, permanent sterilization or the highly
controversial pregnancy with Rh negative donor
semen. In most places even in teaching hospitals,
management is only the preterm delivery and
neonatal exchange transfusion as soon as the fetus
is about 32-34 weeks old. Various techniques have
been used historically to rectify fetal anemia in
fetuses less than 32 weeks of age, cannulation of
placental vessels at hysterectomy, plasmapheresis,
fluoroscopic guided intraperitoneal transfusion, and
fetoscopic guided intrauterine transfusion.” The
arrival of ultrasonography and ultrasound guided cord
blood sampling enabled the present state of the art
diagnosis and ultimately revolutionized treatment of
fetal anemia by direct ultrasound guided fetal blood
transfusion®.

PATIENTS AND METHODS

This descriptive study was carried out in Sir Ganga
Ram Hospital Lahore over a period of one year from
January 2001 to December 2001. Eight patients were
included who require intrauterine transfusion for Rh-
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incompatibility. All the patients who require intra-
uterine transfusion (IUT) for Rh-incompatibility were
included in this study. Those patients who require
IUT due to causes other than Rh (D) incompatibility
were excluded from the study. Each patient was
evaluated by detailed history, clinical examination
and related investigations. History included complete
information about previous pregnancies, their
outcome and history of anti-D prophylaxis. For
intrauterine transfusion, canula was introduced in
intrahepatic portion of umbilical vein under direct
ultrasonic vision and fetal blood sample was taken
before transfusion for blood grouping haemoglobin
and haematocrit. Packed cells for compatible O-
negative blood group were used for transfusion.
Quantity of each transfusion to be given was
calculated according to gestational age, pre-
transfusion HCT and donor’s HCT.

RESULTS

Out of eight, five patients delivered alive babies
giving a success rate of 62.5% and 3 patients giving
unsuccessful rate of 37.5% for this procedure (Table
1). According to fetal outcome of the procedure (IUT),
5 patients (62.5%) had alive babies. One patient had
an abortion (12.5%), one patient had an intrauterine
fetal death (12.5%) and there was one neonatal
death (12.5%) [Table 2]. Non-hydropic fetus respond
better to IUT. In this study 50% of the patients had
hydropic fetuses at presentation, and 50% patients
had non-hydropic fetuses when survival rate of
hydropic and non-hydropic fetuses was compared, it
was 25% vs 100% (Table 3). Mostly the patients with
Rh-incompatibility seek medical advise after multiple
mishaps, so when parity of patients were observed. It
was seen that 62.5% patients had previous 2-4 viable
deliveries. 25% patients had parity of 5-8 and one
patient was para 15(12.5%) [Table 4]. Fetal hydrops
develops when there is hemoglobin deficit of 7 g/dl or
more for gestational age. The lowest fetal
hemoglobin at the time of first intrauterine transfusion
was 3.0g/dl. Mean fetal hemoglobin was 7.56g/dl
(Table 5). In postnatal period, babies who had IUT
required mostly phototherapy for unconjugated
hyperbilirubinaemia. Only one baby had a single
exchange transfusion and three babies received
simple top-up blood transfusion (Table 6).

Table 1: Fetal survival rate (n = 8)

Table 3: Presence of hydrops at first IUT and survival rate

Condition n No. survived %
Hydropic fetus 4 1 25
Non-hydropic fetus 4 4 100
Table 4: Parity of patients

Parity n %age
Para (2-4) 5 62.5
Para (5-8) 2 25.0
Para (10-15) 1 12.5

Table 5: Fetal hemoglobin before first intrauterine
transfusion (n = 8)

Survival rate n. %age
Successful 5 62.5
Unsuccessful 3 37.5
Table 2: Frequency of fetal outcome (n = 8)
Outcome n %age
Live births 5 62.5
Abortion 1 12.5
IUD 1 12.5
Neonatal death 1 12.5

Haemoglobin (g/dl) n %age
3.0-75 3 375
7.8-11.5 5 62.5
Table 6: Neonatal management (live births = 5)
Procedure n Y%age
Exchange blood transfusion 1 20
Blood transfusion 3 60
Phototherapy 5 100
DISCUSSION

Intrauterine  fetal blood transfusion in the
management of fetal anemia is however, a difficult
procedure requiring a lot of skill and precision. It can
not be done without ultrasound monitoring and
ultrasound guided intervention, with high rate of
procedure related fetal deaths.® An assay of
techniques, such as exchange, partial exchange or
simple top-up transfusions, via different sites such as
percutaneous, umbilical cord puncture at placental
insertion site or free loop, the intrahepatic umbilical
vein or IPT have been employed. Out of eight
patients, five patients had healthy and alive babies
after IUT, with a fetal survival rate of 62.5% which is
favorably comparable with the results obtained in
India 55.6%'° and 66.6% in France.* However, in
Queen Charlotte’s Maternity Hospital London the
survival rate was 84%.'? Eight patients were given a
total of 26 IUT with a range of 2-5 per patient and
mean of 3.25. Mean gestational age of fetuses
requiring first intrauterine transfusion was 23 weeks.
In Netherlands no difference was found in survival
rate between children requiring first transfusion early
(< or=26 weeks) or late (>26 weeks) in pregnancy™.

It was studied that non-hydropic fetuses had a
better prognosis as compared to hydropic fetuses.
Out of eight, four fetuses were hydropic at the time of
first IUT. Only one of them survived with a fetal
survival rate of 25% as compared with 100% for
those of non-hydropic fetuses. This compared with
results in Netherland™, where it was observed that
non-hydropic and mildly hydropic fetuses had
significantly higher survival rate than for those with
severe hydrops (94% versus 53%). In France survival
rate of hydropic fetuses was found to be 50%"".
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Lowest fetal hemoglobin at the time of the first
IUT was 3g/dl with hematocrit of 11 at 22 weeks.
Total volume of 150 ml packed cells with donar’'s
HCT of 55 was transfused to make the post-
transfusion hemoglobin of 13.6 g/dl. This volume of
blood was given to cover fetoplacental volume of
blood, as fetal volume of blood at 22-24 weeks of
gestation is 50-60 mis only.

Hydropic fetuses had transfusion hemoglobin in
the range of 3 7.5g/dl, while hemoglobin of non-
hydropic fetuses was in the range of 7.8-11.5 g/dl at
the time of first IUT. Mean hemoglobin for all the
fetuses was 7.5 g/dl. In France lowest pretransfusion
fetal hemoglobin was found to be 3 grams at 25
weeks.™ When fetal outcome of these eight patients
was studied it was found that one patient had an
abortion at 24 weeks, due to preterm premature
rupture of membranes, this patient developed frank
leaking and expelled a hydropic fetus. Vaginal
leaking of amniotic fluid and preterm labour was
found in 33% of patients after IUT as described in
complications of IUT by Bock™.

Out of five live births, only one baby received an
exchange transfusion after birth. Three babies
received simple top-up transfusion, and all the five
babies had phototherapy. These babies were
discharged from nursery at 3-7 days. When different
aspects of previous obstetric history, it was found that
none of these patients had postpartum anti-D
prophylaxis. There is 10% chance of mothers having
Rh-isoimmunization after delivery of first Rh-positive
baby if not given anti-D and 17% risk after second
Rh-positive fetus. Risk of isoimmunization increases
ubsequently'®. One patient received incompatible Rh
+ve blood transfusion after delivering her first IUD
baby. This patient had such a strong sensitization
developed that in next pregnancies fetuses
developed hydrops at 22-26 weeks gestation. This
patient had her first intrauterine transfusion in 5"
pregnancy at 20 weeks gestation.

Prevention of rhesus disease is very cost
effective as compared to treatment of the disease. In
developing countries like India it has studied that the
prevention option of postpartum prophylaxis was
found to be far less expensive than the treatment
option.”®> The postpartum prophylaxis to treatment
ratio was 1:8 in this study. Initially IPT were started in
most of the centers in world but with the introduction
of intravascular approach, intraperitoneal
transfusions became less popular. Intravascualr
transfusions are very effective, and can be started at
an earlier gestation. Intravascular route is also
preferred in hydropic fetuses, as ascites prevents
adequate absorption of red cells through the
lymphatics. In this study all IUTs were through
intravascular approach and intrahepatic part of
umbilical vein was selected for intrauterine
transfusions. A new technique in practice is

intrauterine exchange transfion'’. This technique is
claimed to avoid fetal hypervolaemia and it also
prolongs the intervals between transfusions. Intervals
can be prolonged to 15 days to 60 days. But it is a
complex procedure and is more time consuming. In
Pakistan the success rate of the procedure is
comparable with developed countries. Well-equipped
fetal medicine clinics and trained staff can do
miracles for Rh-isoimmunized pregnant women.

CONCLUSION

Intrauterine blood transfusion plays a very important
role in the management of Rh-isoimmunized
pregnancies. This study also highlights the
importance of anti-D prophylaxis. Early detection of
problem definitely improves the results as non-
hydropic fetuses respond better than hydropic
fetuses. Use of direct intravascular intrauterine
transfusion is preferred method of management as
compared with intrauterine intra-peritoneal transfusion.

REFERENCES
1. Wintrobe MM. Blood, pure and eloquent. New York: McGraw-
Hill, 1980: 1-31.

2. Fung Kee Fung K, Eason E, Crane J et al. Prevention of Rh
alloimmunization. J Obstet Gynaecol Can 2003;25(9):765-73.

3. Khetrapal A, Sen AD. Prevalence and relative frequency of
red cell alloantibodies in Rh negative pregnant women in an
Indian population by gel centrifugation technique. Asian J
Transfus Sci 2009;3(1): 28-56.

4. Rodeck CH, Nicolaides KH, Warsof SL, Fysh WJ, Gansu HR,
Kemp JR. The management of severe Rhesus isoimmu-
nization by fetoscopic intra vascular transfusion. Am J Obstet
Gynecol 1984;150: 769-74.

5. Liley AW. Intrauterine transfusion of fetus in hemolytic
disease. Br Med J 1963, 2:1107-9.

6. Harman CR, Manning FA, Bowman JM, Lange IR. Severe Rh
disease - poor outcome is not inevitable. Am J Obstet
Gynecol 1983,145:823-6.

7. Moise KJ Jr, Argoti PS. Management and prevention of red
cell alloimmunization in pregnancy: a systematic review.
Obstet Gynecol 2012; 120:1132.

8. Brennand J. Fetal anemia: diagnosis and management. Best
Pract Res Clin Obstet Gynaecol 2008;22: 15 -29.

9. van Kamp IL, Klumper FJ, Meerman RH, et al. Treatment of
fetal anemia due to red-cell alloimmunization with intrauterine
transfusions in the Netherlands, 1988-1999. Acta Obstet
Gynecol Scand 2004;83731-7.

10. Whitefield CR. Dewhurt's textbook of Obs & Gynae for
postgraduates. 5" ed. Philadelphia: Saunders, 1995;228-48.

11. Lemery D, Urbain MF, Van Lieferinghen P, Micorek JC. Intra-
uterine exchange transfusion under ultrasound guidance. Eur
J Obstet Gynecol Reprod Biol 1989;33(2):161-8.

12. van Kamp IL, Klumper FJ, Meerman RH. Blood group
immunization: results of treatment of fetal anemia with intra-
uterine intravascular blood transfusion in the Netherlands,
1987-1995. Ned Tijdschr Geneeskd 1999;143(50): 2527-31.

13. Nicolini U, Kochenour NK, Greco P, Letsky E. When to
perform the next intra-uterine transfusion in patients with Rh
allo-immunization: combined intravascular and intraperitoneal
transfusion allows longer intervals. Fetal Ther 1989;4(1):14.

14. Bock JE. Intra-uterine transfusion in the management of
pregnant women with severe rhesus isoimmunization. I.
Indications, technique, and complications. Acta Obstet
Gynecol Scand Suppl 1976;53:20-8.

15. Joseph KS. Controlling Rh haemolytic disease of the newborn
in India. B J Obstet Gynecol 1991;98:369-77.

320 PIJMHS Vol. 9, NO. 1, JAN — MAR 2015


http://www.ncbi.nlm.nih.gov/pubmed?term=Fung%20Kee%20Fung%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12970812
http://www.ncbi.nlm.nih.gov/pubmed?term=Eason%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12970812
http://www.ncbi.nlm.nih.gov/pubmed?term=Crane%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12970812
http://www.ncbi.nlm.nih.gov/pubmed/12970812
http://www.uptodate.com/contents/management-of-pregnancy-complicated-by-rhesus-rh-alloimmunization/abstract/4
http://www.uptodate.com/contents/management-of-pregnancy-complicated-by-rhesus-rh-alloimmunization/abstract/4
http://www.uptodate.com/contents/management-of-pregnancy-complicated-by-rhesus-rh-alloimmunization/abstract/4
http://www.researchgate.net/researcher/39664373_D_Lemery
http://www.researchgate.net/researcher/5028913_M_F_Urbain
http://www.researchgate.net/researcher/5606281_P_Van_Lieferinghen
http://www.researchgate.net/researcher/39302310_J_C_Micorek
http://www.ncbi.nlm.nih.gov/pubmed?term=van%20Kamp%20IL%5BAuthor%5D&cauthor=true&cauthor_uid=10627756
http://www.ncbi.nlm.nih.gov/pubmed?term=Klumper%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=10627756
http://www.ncbi.nlm.nih.gov/pubmed?term=Meerman%20RH%5BAuthor%5D&cauthor=true&cauthor_uid=10627756
http://www.ncbi.nlm.nih.gov/pubmed/10627756
http://www.ncbi.nlm.nih.gov/pubmed?term=Nicolini%20U%5BAuthor%5D&cauthor=true&cauthor_uid=2518588
http://www.ncbi.nlm.nih.gov/pubmed?term=Kochenour%20NK%5BAuthor%5D&cauthor=true&cauthor_uid=2518588
http://www.ncbi.nlm.nih.gov/pubmed?term=Greco%20P%5BAuthor%5D&cauthor=true&cauthor_uid=2518588
http://www.ncbi.nlm.nih.gov/pubmed?term=Letsky%20E%5BAuthor%5D&cauthor=true&cauthor_uid=2518588
http://www.ncbi.nlm.nih.gov/pubmed/?term=when+to+perform+the+next+intra-uterine+transfusion+in+patients
http://www.ncbi.nlm.nih.gov/pubmed/1067711
http://www.ncbi.nlm.nih.gov/pubmed/1067711
http://www.ncbi.nlm.nih.gov/pubmed/1067711

ORIGINAL ARTICLE

321 PJMHS Vol. 9,NO. 1, JAN — MAR 2015



