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Abstract

Aim: The diagnosis and treatment of hemophagocytic lymphohistiocytosis (HLH) in pregnancy is challeng-
ing due to its rarity. We aim to analyze and summarize the clinical characteristics of HLH in pregnancy, and

to discuss effective diagnostic and treatment options.

Methods: Thirteen patients with HLH during pregnancy who were diagnosed and treated at the Peking
Union Medical College Hospital of the Chinese Academy of Medical Sciences from January 2000 to
December 2019 were studied retrospectively. We collected data on treatment regimens and on maternal and

pregnancy outcomes.

Results: All patients had a singleton pregnancy, with a median age of 28 years (range, 22-33 years) and a
median gestational age of 23 weeks (7-36 weeks). Twelve patients received corticosteroids, and four patients
(with/without intravenous immunoglobulin) showed a curative effect. Two patients who were treated with
dexamethasone and etoposide after termination of pregnancy achieved complete remission. Two patients
attained remission after termination of pregnancy. Four pregnant women died, and the mortality rate was
30.8% (4/13). Fetal or neonatal death up to 1 week after delivery occurred in eight (61.5%) pregnancies.

Conclusions: Early diagnosis and treatment are important for maternal survival, and corticosteroids are the
first choice for most patients with HLH during pregnancy. For patients who do not respond to corticoste-
roids, etoposide and termination of pregnancy may be life-saving.
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Introduction

Hemophagocytic lymphohistiocytosis (HLH), also
known as hemophagocytic syndrome, is a type of
hyperinflammatory response caused by primary or sec-
ondary immune disorders. The principal clinical fea-
tures of HLH are persistent fever, hepatosplenomegaly,
and a decline in the number of blood cells." The disease
is divided into familial (primary) HLH and acquired
(secondary) HLH. Primary HLH usually presents in
childhood. It is caused by genetic mutation. Secondary
HLH is typical in most adult HLH cases, which is

secondary to infection, autoimmune diseases, and
malignant tumors. Given the pregnant patients’ age,
secondary HLH was most likely. As HLH becomes rap-
idly fatal, with mortality rates ranging between 26.5%
and 74.8%,” timely identification of suspected HLH
cases, and a correct diagnosis are important.

It is rare for HLH to manifest during pregnancy
and most of the relevant literature involves case
reports.>® HLH has symptoms similar to those of
obstetric complications, including hemolysis, elevated
liver enzymes, low platelet count (HELLP), and acute
fatty liver. Additionally, because there are other
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causes and related factors that cooperatively induce
HLH,” diagnosing HLH in pregnancy is difficult.
Clinical management of HLH also appears inconsis-
tent across the published cases, and the effect of medi-
cations during pregnancy on the fetus needs to be
considered. There is currently no consensus on the
treatment of HLH during pregnancy. In the present
study, we retrospectively analyzed the clinical data
from 13 cases of HLH during pregnancy at our hospi-
tal and emphasized the importance of rapid diagnosis
and treatment.

Methods

This study method was approved by the Peking
Union Medical College Hospital Review Board (refer-
ence number: S-K1161). The need for written
informed consent was waived because of the retro-
spective nature of the study, and the dataset was de-
identified in order to protect patient privacy. Our
study was done in compliance with the Declaration of
Helsinki. Using a computerized database at the
Peking Union Medical College Hospital in China, the
patients with HLH in pregnancy from January 2000 to
December 2019 were identified retrospectively.

We collected maternal characteristics including age,
gravidity, parity, gestational age at disease onset,
maternal outcomes, gynecological and obstetric his-
tory, major medical history, and major family history.
The perinatal outcomes included preterm labor, small
for gestational age (SGA), preeclampsia, eclampsia,
HELLP, premature rupture of the membranes,
method of terminating pregnancy, gestational age,
birthweight, Apgar score, miscarriage, stillbirth, and
neonatal death. The term “stillbirth” was used to
describe fetal deaths at 20 weeks of gestation or later.
Neonatal death was defined as the death of an infant
between 0 and 7 days after birth.

In our study, the time of onset for HLH coincided
with the development of pregnancy. The patient had
no significant past medical or family history of HLH,
and no patient conducted a molecular diagnosis. The
diagnosis of HLH is based on five out of the following
eight criteria according to the HLH-2004 trial®:
(1) fever; (2) splenomegaly; (3) cytopenia (affecting >2
of 3 lineages in peripheral blood), with hemoglobin
levels <90 g/L, platelet count <100 x 10°/L, and neu-
trophil count <1.0 x 10°/L; (4) hypertriglyceridemia
and/or hypofibrinogenemia with fasting triglyceride
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levels >3.0 mmol/L and fibrinogen levels <1.5 g/L;
(5) hemophagocytosis in the bone marrow, spleen, or
lymph nodes and no evidence of malignancy; (6) low
or absent NK-cell activity (according to the local labo-
ratory reference); (7) ferritin levels =500 pg/L; and
(8) soluble CD25 (i.e., soluble interleukin-2 receptor)
levels >2400 U/ml. We also calculated the HScore of
all the patients to estimate the probability of HLH.”

Factors related to HLH, including rheumatologic,
infectious, and oncologic workups, were recorded.
HLH-related laboratory indices that were recorded
included routine blood results, liver function, serum
ferritin levels, fibrinogen levels, triglyceride levels,
hemophagocytosis, NK-cell viability, and soluble
CD25 levels. The presenting signs and symptoms,
treatment, and outcome of HLH during pregnancy
were also recorded.

Descriptive statistics—such as frequency, percent-
age, and range—were used for the presentation of
variables. The distribution of age and gestation is
shown as medians and interquartile ranges. Differ-
ences between groups were assessed using the Stu-
dent’s t-test. Categorical variables, including clinical
characteristics and complications, are expressed as
proportions and were compared using the Chi-square
test or Fisher’s exact-probability test. All statistical
analyses were performed using SPSS (version 25.0),
with an alpha of 0.05 used as the cutoff for
significance.

Results

Study population

We included 13 patients with HLH during pregnancy
in this study. All the patients had singleton pregnan-
cies, with a median gestational age of 23 weeks
(range, 7-36 weeks). There was one case of HLH in
the first trimester of pregnancy (7.7%), seven in the
second trimester (53.8%), and five in the third trimes-
ter (38.5%). Four (30.8%) patients were primiparas
and nine (69.2%) were multiparas. There were related
factors of HLH in six patients, including one with Sti-
II's disease complicated by cytomegalovirus (CMV)
infection, three with systemic lupus erythematosus
(SLE), one with SLE complicated by CMV infection,
one with parvovirus B19 infection, and seven with
unclear causes. The patients’ characteristics are shown
in Table 1.
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TABLE 2 Treatments and outcomes of patients with HLH during pregnancy

Timing of Gestation
diagnosis (weeks), Maternal/
an deliver fetal

Case treatment Treatment and outcome Complications metho survival
1 Prepartum Corticosteroids Stillbirth 20, CS Yes/no
2 Prepartum Corticosteroids, IVIG Miscarriage 19, CS Yes/no
3 Prepartum Corticosteroids, IVIG Miscarriage 19, medical Yes/no

abortion
4 Prepartum Methylprednisolone and IVIG treatment PROM, preterm 29, VD Yes/no

failed, remission with labor
methylprednisolone and IVIG after
delivery
5 Prepartum Dexamethasone and IVIG treatment failed Stillbirth 23 +5,VD No/no
6 Prepartum Corticosteroids and etoposide treatment SGA 31,CS Yes/yes
failed, remission with dexamethasone,
IVIG, etoposide, and cyclosporine after
cesarean section

7 Postpartum Remission with corticosteroids 37,CS Yes/yes
8 Postpartum Corticosteroid treatment failed Preterm labor 36, CS No/yes
9 Postpartum Remission with corticosteroids, IVIG, Miscarriage 18, medical Yes/no

cyclosporine abortion
10 Postpartum Remission with dexamethasone, IVIG, 38, CS Yes/yes

etoposide
11 Postpartum  Methylprednisolone, IVIG, and etoposide 37,CS No/yes
treatment failed
12 Postpartum  Dexamethasone treatment failed, remission PROM 26, VD Yes/no
with dexamethasone and etoposide

13 Postpartum Failed with IVIG Miscarriage 8, curettage No/no

Abbreviations: CS, cesarean section; HLH, hemophagocytic lymphohistiocytosis; IVIG, intravenous immunoglobulin; PROM, premature
rupture of the membranes; SGA, small for gestational age; VD, vaginal delivery.

Therapy and outcomes

As shown in Table 2, 6 of the 13 patients (cases 1-6)
were diagnosed with HLH and initiated treatment
during pregnancy. They all received corticosteroids as
first-line treatment, with four patients (cases 2-5) also
receiving intravenous immunoglobulin (IVIG) and
one (case 6) combined with etoposide. Three patients
(cases 1-3) achieved partial remission (PR) and
required termination of pregnancy because of the dis-
ease or stillbirth and ultimately achieved complete
remission (CR). One patient (case 4) received methyl-
prednisolone and IVIG and did not experience remis-
sion, and she continued the same treatment after
vaginal delivery, achieved a PR, and was discharged
from the hospital 35 days after delivery. One patient
(case 6) was treated with corticosteroids/etoposide
without remission. After cesarean section, she received a
regimen of dexamethasone, IVIG, etoposide, and cyclo-
sporine A (CsA) and achieved a PR 10 days after the
operation. The condition of one patient (case 5) contin-
ued to deteriorate progressively despite the use of dexa-
methasone and IVIG, and she died of multiple organ
failure the day after spontaneous abortion.

Seven patients (cases 7-13) were diagnosed with
HLH after the termination of pregnancy and started
specific treatment thereafter. Case 7 received corticoste-
roids (without IVIG) treatment after cesarean
section and then achieved a PR. Case 9 began treatment

TABLE 3 Obstetric and neonatal events

Complications N %
Maternal outcome
Maternal death 4 30.8
Mode of delivery
Vaginal 6 46.2
Cesarean section 7 53.8
Fetal or neonatal outcome
Live births 5 38.5
Premature delivery 4 57.1
(< 37 weeks)
PROM 2 15.4
SGA 1 7.7
Fetal or neonatal death 8 61.5
Miscarriage <20 weeks 4 30.8
Stillbirth >20 weeks 2 15.4
Neonatal mortality <1 week 2 15.4

Abbreviations: PROM, premature rupture of the membranes;
SGA, small for gestational age.
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with hydrocortisone (with IVIG) and CsA after induced
labor and then achieved PR. The conditions of the other
five patients deteriorated after delivery, and three
(42.9%, 3/7) died. Case 8 was treated with corticoste-
roids (without IVIG) 1 day after cesarean section, and
the patient’s condition became aggravated and she died
15 days after the operation due to multiple organ fail-
ure. The condition of case 11 worsened after cesarean
section, and the patient was started on methylpredniso-
lone treatment on the 8th day after the operation. She
received dexamethasone (IVIG) and etoposide treatment
on the 14th day after the operation and died on the 22nd
day after the operation due to multiple organ failure.
Case 13 was admitted to the hospital with multiple organ
failure, received extracorporeal membrane oxygenation
immediately after complete curettage of the uterine cav-
ity, and died the day after delivery. The condition of case
10 after cesarean section deteriorated and the patient then
received dexamethasone (with IVIG) and etoposide treat-
ment, achieving a CR. Case 12 received intravenous
dexamethasone on the 2nd day after spontaneous abor-
tion and achieved a PR on the 5th day after delivery,
developing a fever and showing increased triglyceride
levels again on the 23rd day after delivery. This patient
was then treated with a combination of etoposide and
achieved a CR.

Obstetric and neonatal events

Obstetric and neonatal events are shown in Table 3.
Among the 13 pregnancies, 4 women died (30.8%,
4/13), fetal or neonatal death up to 1 week after deliv-
ery occurred in 8 (61.5%) pregnancies. Six fetuses (46.2%)
were immature (8-23 + 5 weeks); there were four miscar-
riages at 8-19 weeks, and two stillbirths occurred at
20 and 23 4+ 5 weeks. There were seven (53.8%) pregnan-
cies that went beyond 24 weeks of gestation (26—
38 weeks), and five fetuses (38.5%) survived. The most
common obstetric complication was premature delivery
(57.1% of neonates), followed by SGA (7.7%, 1/13).

Discussion

In our study, the most common time of onset for
HLH in pregnancy was in the second trimester of
pregnancy, followed by the third trimester, which is
similar to the previous studies (Table 4). Our hypothe-
sis for these phenomena is that pregnancy may be a
regulatory immune state, immunologic alterations
with advancing pregnancy impair the clearance of

HLH in pregnancy

pathogens, resulting in an increased frequency of dis-
ease caused by some pathogens.'"!

The widely used standard treatment schemes at pre-
sent are HLH-1994 and HLH-2004."® There is currently
no guideline for HLH during pregnancy. The treatments
and outcomes of patients with HLH during pregnancy
in our study are summarized in Table 2. Medications
should be considered during pregnancy. Corticosteroids
are part of the HLH-1994 and HLH-2004 regimens—
reducing immune system activity and inhibiting the
inflammatory response—and are classified as category
C drugs by the US Food and Drug Administration
(FDA). Reviewing previous reports (Table 4), almost all
patients received corticosteroids, and 10 showed a cura-
tive effect. Of the 13 patients with HLH in this study,
corticosteroids were used in 12, and 4 patients (with/
without IVIG) showed a curative effect. During preg-
nancy, especially after the first trimester, women taking
corticosteroids have a relatively low risk of birth defects.
Regardless of the precipitating cause, corticosteroids are
the first choice for most pregnant patients with HLH.

Prognostic factors of adult hemophagocytic syn-
drome indicated that the use of etoposide as the first-
line treatment tended to be associated with a better
outcome.** Etoposide is a cell cycle-specific antitumor
drug that is classified as category D by the FDA. Song
et al® reported the use of etoposide in a pregnant
patient with HLH, and no congenital malformations
were found in the fetus. It is considered safe for the
fetus if given during the second or third trimester. How-
ever, in a study performed in mice, etoposide had
adverse effects on fetal ovarian development. Exposure
of pre-follicular ovaries to etoposide resulted in a near-
complete elimination of germ cells prior to follicle for-
mation®™ In the current study, four patients were
treated with etoposide, of whom one was treated dur-
ing pregnancy, and we observed no abnormalities in
the neonates. The number of cases of etoposide applica-
tion during pregnancy was small; the timing, dose, and
frequency of the drug—as well as the effect of the drug
on the fetus—still require further investigation.

In our study, two patients were treated with CsA,
including one with the combination of hydrocortisone
and CsA, and one with the combination of dexametha-
sone, etoposide, and CsA. CsA can inactively cross the
placenta and enter the fetal circulation.® A systematic
review suggested that use of CsA during pregnancy is
associated with premature delivery and low birth weight,
but it is difficult to determine if any risks associated with
CsA therapy during pregnancy are due to drug exposure
alone or to pre-existing maternal comorbidities.””
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In previous studies, six patients attained remission
after termination of pregnancy.>>'*'* Teng et al.’
hypothesized that the pathogenesis of HLH during
pregnancy was similar to preeclampsia, where the
immature placenta releases genetically foreign material
into the maternal circulation. Maternal T-lymphocytes
(which are unable to recognize unfamiliar human lym-
phocyte antigens) may then trigger a systemic inflam-
matory response and cytokine storm. Termination of
pregnancy may thus prevent the maternal condition
from continuing to deteriorate and allow for timely che-
motherapy. In our study, termination of pregnancy was
effective in two patients. If corticosteroid/IVIG/
etoposide treatment is ineffective, termination of preg-
nancy may be an effective method of treatment. The
overall effect of termination of pregnancy is still contro-
versial in HLH. The relationship between pregnancy and
HLH requires further elucidation.

HLH during pregnancy causes significant obstetric com-
plications to the mother and fetus. Hypofibrinogenemia is
common and is one of the criteria implicated in many
adverse pregnancy outcomes, such as spontaneous abor-
tion, placental abruption, and postpartum hemorrhage.®
Fibrinogen plays a fundamental role in maintaining the
integrity of the placenta by supporting the spread of cyto-
trophoblasts for the development of fetal-maternal vascu-
larization.***' There is currently no consensus on the
peripartum management regarding the amount of fibrino-
gen. More attention should be directed toward pregnant
women with low fibrinogen.

There are inherent biases to our study because it was a
retrospective study conducted in a referral center. The
majority of patients worsen at the local hospitals. Addi-
tionally, the details of most neonatal outcomes were rela-
tively unclear. It is important to perform more
investigations to develop a standard treatment protocol
for HLH in pregnancy.

In summary, the specific mechanisms underlying
HLH during pregnancy are unclear. Corticosteroids
are the first choice for most patients with HLH during
pregnancy. Etoposide and termination of pregnancy
may then be effective for patients. For patients after
delivery—especially for severe patients—etoposide
may be used as soon as possible to improve the prog-
nosis. Our conclusions, however, still need to be fur-
ther confirmed using a larger sample size.
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