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ABSTRACT

Background: Interferon alpha (IFN) is an effective treatment for a variety of conditions including essential
thrombocythemia (ET), chronic myelocytic leukemia, Hepatitis B and C. Because these conditions also
occur in women of childbearing age who may become pregnant, information regarding the safety of this
medication in pregnancy is essential. This systematic review attempts to summarize all published data
on outcome of pregnancies exposed to IFN alpha, trying to differentiate between disease effect and drug
effect.
Methods: Reports on the use of IFN alpha in human pregnancy and reports on essential thrombocythemia
(ET) without use of any medication in pregnancy were identified by a systematic search of the medical
literature. We were able to locate only case reports of IFN alpha exposure in pregnancy, of whom 40
out of 63 were diagnosed with ET. We also collected randomly 71 cases (more cases were available in
the literature) that were diagnosed with ET due to different etiologies, but who had not received any
medication in pregnancy.
Results: Among the 63 IFN alpha exposures in pregnancy, the mean maternal age was 304+ 6 years and
the mean full term babies’ weight was 3096 463 g. Mean gestational age at delivery was 37 & 3 weeks.
There were 55 single and 4 twin pregnancies. No cases of major malformations or stillbirths were reported.
There was one case of spontaneous abortion and 13 preterm deliveries (20% of all exposed cases).

Among the 71 cases with untreated ET in pregnancy of different etiologies, 46 (65%) had early (within
the first 12 weeks of pregnancy) or late (13-20 weeks of gestation) pregnancy loss. There were also 3
cases (4%) of stillbirth and 4 cases (5.6%) of preterm delivery. Only 18 women (25%) delivered healthy
term babies.
Conclusions: The results of our systematic review suggest that IFN-a does not significantly increase the
risk of major malformation, miscarriage, stillbirth or preterm delivery above general population rates. It
is also possible that IFN-a may have a protective effect against pregnancy loss in cases of ET.

Crown Copyright © 2011 Published by Elsevier Inc. All rights reserved.

1. Background

Interferon (IFN) alpha was the first cytokine discovered 50
years ago as, with an extensive range of immunomodulatory and

antiangiogenic properties, leading to its use in the treatment of
malignancies [1]. IFNs are endogenous glycoproteins produced
released by lymphocytes in response to pathogens or tumor cells.
IFN-a plays a significant role in the control of viral infections,
exerting its antiviral effects through activation of hundreds of
interferon-induced/stimulated genes (ISGs) [2]. Endogenous IFN-
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a level gradually increase with age, peaking in young adults and
gradually declining thereafter [3].

IFN-« is used clinically in the treatment of infectious diseases
including Hepatitis B and C, genital warts, Herpes simplex and HIV.
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Table 1

Indications for [FN-a use in pregnancy.
Disease Frequency Percent%
CML (chronic myelocytic leukemia) 11 18.6
ET (essential thrombocythemia) 40 67.7
Hep C (hepatitis C) 4 6.7
HCL (hairy cell leukemia) 2 33
Hep C+HIV (hepatitis C & human 1 1.5

immune deficiency virus)

MM (multiple myeloma) 1 1.5
Total 59 100

Itis also used in hemato-oncological conditions, including essential
thrombocythemia (ET), chronic myelocytic leukemia (CML), hairy
cell leukemia, Kaposi’s sarcoma, multiple myeloma, Non Hodgkin
lymphoma, cutaneous T cell lymphoma, malignant melanoma,
basal cell carcinoma, and polycythemia vera. In addition, IFN-« is
used in conditions such as benign hemangioma, chronic inflamma-
tory demelinating polyneuropathies, and sub-retinal neovascular
proliferative diseases [4-40] (Table 1).

Although some of the conditions treated with IFN-a (e.g. CML
and multiple myeloma) occur in older age groups, many of them
may occur in young adults, including women of childbearing age.
Because patients of childbearing age may become pregnant, infor-
mation regarding the safety of IFN-a in pregnancy is essential.
This systematic review attempts to summarize all published infor-
mation on outcome of pregnancy following exposure to IFN-q,
and, whenever possible, comparing outcome between treated and
untreated pregnant patients.

2. Methods

Pub Med, EMBASE, and Google Scholar were searched using the words “preg-
nancy” and “IFN-a”. References of included papers were further screened to identify
reports that could have been missed by the initial search. No cohort or case control
studies on IFN-a exposure in pregnancy could be located. Hence this review includes
all case reports of pregnancies exposed to [FN-a

Because the drug is commonly used in essential thrombocythemia (ET), Pub
Med, EMBASE, and Google Scholar were searched using the words “pregnancy” and
“essential thrombocythemia”. 71 untreated ET cases were randomly identified from
different papers [41-58] (more cases were available in the literature). This group
was used to compare outcome of pregnancy among ET patients treated with IFN-a
and those not receiving any drug therapy.

Descriptive statistics and chi square tests were used when appropriate.

3. Results

A total of 63 pregnancies exposed to IFN-a were identified
[28-40]; 43 (68%) received IFN-« at least during the first trimester,
47 (74%) at least in the second trimester, 48 (76%) at least
during the third trimester; 37 (60%) used IFN-a throughout preg-
nancy.

The mean maternal age was 30 & 6 years and the mean weight of
full term babies was 3096 g. There were 55 single and 4 twin preg-
nancies. No major malformations and no stillbirths were reported
in any of the cases. There was one spontaneous abortion described
and 13 preterm deliveries (20% of all cases). Among the 37 babies
for whom gender information was provided, 14 were males and
23 females (Table 2). The various indications for IFN treatment are
presented in Table 1.

Among the identified 71 ET cases who had not received IFN-a
during pregnancy, 46 (65%) resulted in an early (within the first 12
weeks of pregnancy) or late (between 13 and 20 weeks of preg-
nancy) miscarriages, as compared to only one (2.5%) among the
40 IFN-a - treated ET (p<0.0001). There were 3 stillbirths and
4 preterm deliveries among the untreated ET, and 18 only (25%)
untreated ET cases had healthy term babies [41-58,60] (Table 3).

Table 2

Patients’ characteristics.
Total 63 pregnancies in 59 women
Maternal age Average 30 +6 years

First trimester 43 (5 missing info)

Second trimester 47 (5 missing info)
Third trimester 48 (5 missing info)
Whole pregnancy 38 (5 missing info)
Single pregnancy 55

Twins

Major malformation

Spontaneous abortion =1

Z =z O h

Stillbirth =0

Preterm delivery N=13(20%)

Gender 14 males, 23 females in 37 cases that
gender was identified & in 26 cases
gender was not identified.

SGA 8 (from 41 pregnancies)

Table 3
Outcomes of 71 pregnancies with untreated ET (essential thrombocythemia).

Total number of pregnancies 71

Early & late abortion 46 (64%)

Still birth 3(4.2%)

Preterm delivery 4(5.6)%

Major malformation 0

Normal term babies 18 (25%)

4. Discussion

Our systematic review of published cases of IFN-a use in
pregnancy did not identify any published reports of major malfor-
mations. While it is possible that isolated cases of malformations
associated with this treatment may have gone unreported, based
on the number of cases collected (N=63) without problems, it is
unlikely that a significant proportion of exposures to IFN-a would
result in congenital malformations. Moreover, case reports tend to
over report adverse outcome rather than normal pregnancies.

In an attempt to further understand the safety of IFN-« in preg-
nancy, we have selected the subset of cases of pregnant women
treated for ET, the most common indication for IFN-a use in preg-
nancy (40 out of 59 cases who used IFN-a in our review). ET is
associated with conditions such as thrombus formation and bleed-
ing that may jeopardize the patient’s life, or lead to pregnancy loss.
The published literature indicates that ET in pregnancy leads to high
rates of miscarriage in untreated cases [41-57]. It is conceivable
that untreated patients suffered from less severe disease, yet they
had more pregnancy loss than among those receiving IFN-a. This
strengthens the evidence that using IFN-a in more severe cases of
ET in pregnancy render a protective effect against pregnancy loss.

Several clinical trials have shown the effectiveness of IFN-a in
bcr-abl-negative myeloproliferative neoplasms, especially in ET[1].
Twenty percent of ET cases are diagnosed before the age of 40. This
together with the current trend of delaying pregnancy may explain
why ET in pregnancy has become an increasingly frequent clinical
problem [23-25]. Indeed, in our review of all 63 reports of IFN-a
exposure in pregnancy, almost 90% of cases used this medication
for ET and chronic myelocytic leukemia (CML).

There was not a single major malformation reported in this
review out of 43 first trimester exposure, and only one case of spon-
taneous abortion was reported, as compared to 64% miscarriages
among untreated ET. Hence, this systematic review suggests that
it is unlikely that IFN-« increases the risk of major malformation
above general population rate. Also, the low rates of reported mis-
carriages in the IFN-« treated ET patients (1.5%; 1/63), as compared
to the 64% rate reported in the untreated ET patients, strongly sug-
gests a protective effect of IFN-a against early and late fetal loss
associated with ET.
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Preterm birth (<37 weeks) complicates 12.5% of all deliveries in
the USA [58]. The rate of preterm delivery in the IFN-a exposed
cases was 20%. This difference could be caused by inclusion of four
twin pregnancies with preterm deliveries [59]. If these 8 preterm
twin babies are excluded from the analysis, the rate of preterm
delivery decreases to 7.5%, well within the expected incidence.

A major weakness of the review is its reliance only on case
reports and on a relatively small number of exposed cases. How-
ever, the lack of any cohort study necessitated analysis of existing
data, namely case reports. In addition, there is lack of information
regarding the severity of ET in treated versus untreated patients,
which could be a confounding factor. While this reality limits the
strength of any conclusion, the present analysis does show some
very important trends.

It is well documented that retrospectively collected case series
tend to over-report adverse fetal outcome [60]; hence, the lack
of reported adverse fetal outcomes in the series collected in this
systematic review, combined with the sharply lower reported mis-
carriage rate among pregnant women diagnosed with ET who
received IFN-a in pregnancy are reassuring. These results may help
reassure women who need IFN-a during pregnancy. However, it
is advisable that women treated with IFN-a during pregnancy be
reported to a pregnancy registry to ensure larger numbers and more
robust results.
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