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ABSTRACT

Introduction: Haemophagocytic lymphohistiocytosis (HLH) is an extremely rare, life-threatening disease, caused by uncontrolled activation of lymphocytes T and macrophages.
This situation leads to cytokine storm, infiltration and internal organs failure. HLH can be categorised into either primary (familiar) or secondary which may be associated with
infections, immunodeficiency syndromes, autoimmune diseases and malignancy. The secondary HLH is difficult to diagnose due to nonspecific symptoms and complicated
differential diagnostics.

The aim: To conduct a comparative analysis of pregnant and puerperal patients diagnosed with HLH.

Material and methods: Review of available literature on haemophagocytic lymphohistiocytosis during pregnancy and the puerperium

Results: Review of the latest literature shows that HLH can occur at any time during pregnancy and in the puerperium. Symptoms of the disease are non-specific: fever not
responding to antibiotic therapy, sometimes hectic, hepatosplenomegaly, swelling, lymphadenopathy, disseminated intravascular coagulation, multi-organ failure and death.
In laboratory tests, worsening bicytopenia or pancytopenia, increasing indicators of organ damage, hypertriglyceridemia, hypofibrinogenemia and abnormally high serum
ferritin levels are observed.

Condlusions: HLH, due to non-specific symptoms and rarity, is often overlooked in the diagnostic process. Due to the high mortality and morbidity rates of HLH during pregnancy
for mother and foetus, timely diagnosis and the inclusion of specialist treatment are particularly important. An interdisciplinary approach to the patient is necessary to make an
accurate diagnosis. The assessment of serum ferritin concentrations facilitates diagnosis. The hone marrow is essential to diagnosis and should be performed as early as possible.
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INTRODUCTION

Haemophagocytic lymphohistiocytosis (HLH) is an ex-
tremely rare, hyperinflammatory clinical syndrome in
which lymphocytes T, macrophages and natural killer (NK)
cells play an essential role. Uncontrolled accumulation of
inflammatory cells which cause cytokine storm, may be
a reason of multiple organ failure and can be potentially
fatal. HLH progresses rapidly and has a high mortality
rate despite appropriate management. HLH can be cate-
gorised into either primary (familiar) or secondary which
may be associated with Epstein-Barr virus infection (53-
90%), hematologic malignancy (13-22%), rheumatologic
illness (11%), immunodeficiency syndromes, autoimmune
diseases and drugs. Idiopathic cases represent 23-26% of
HLH [1]. HLH in adults, mainly occurs as the secondary
form. Pregnancy is a physiological process, that is why this
syndrome is rare in it. However, case studies of pregnant
and postpartum women with HLH are available in the
literature.
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MATERIAL AND METHODS
Review of available literature on haemophagocytic lym-
phohistiocytosis during pregnancy and the puerperium.

THE AIM
The purpose of the study was to conduct a comparative
analysis of pregnant and puerperal patients diagnosed with
HLH, which is a very rare and often overlooked disease,
that leads to death without rapid diagnosis and specialized
treatment.

REVIEW AND DISCUSSION

From the literature review, it can be seen that the hae-

mophagocytic syndrome can occur at any time during

pregnancy (10-38 weeks) and in the puerperium.
Pregnant women represent an immunologically unique

population because, the maternal immune system is regu-

lated to protect the foetus from immunological recognition
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and rejection. Uterine natural killer (uNK) cells, immature
dendritic cells (iDCs), T cells and macrophages contribute
to modulate the uterine environment to sustain a successful
pregnancy [2, 3]. Dysregulated immune system during
pregnancy and childbirth may affect the occurrence of
HLH syndrome during this period in the group of generally
healthy women without chronic diseases and infections.

The secondary HLH is more difficult to diagnose than
primary type because of ambiguous symptoms and com-
plicated differential diagnosis. Differentiation with other
diseases such as infection, sepsis, acute fatty liver of preg-
nancy, acute cholecystitis, Still disease, HELLP syndrome,
aplastic anaemia is necessary.

The HLH Study Group of the Histiocyte Society pub-
lished the first diagnostic guidelines in 1991 [4]. Presently,
the recognition is based on HLH-2004 diagnosis criteria
[5]. The HLH diagnosis can be established if a molecular
diagnosis consistent with HLH or diagnostic criteria for
HLH are fulfilled, i.e. five of the eight following criteria:

o splenomegaly,

o fever,

 cytopenia (affecting two or more of three lineages in
the peripheral blood),

« hypofibrinogenemia and/or hypertriglyceridemia,

o elevated ferritin,

o haemophagocytosis in bone marrow/spleen/lymph
nodes,

 low or absent natural killer (NK)-cell activity

o elevated soluble CD2S5 (interleukin [IL]-2 receptor) [6, 7].

Fardet et al. developed and validated a scoring system

(HScore) which can be used to estimate an individual’s

risk of having reactive haemophagocytic syndrome [8].

The Park’s study showed that the median time from the

first visit to the beginning of treatment equals 5.5 days [1].

The bone marrow biopsy is essential to diagnose and
should be performed as early as possible, sometimes more
than once. In accordance to the published HLH case stud-
ies the first bone marrow biopsy results may be negative,
but the second time confirms the diagnosis [6]. However,
lack of haemophagocytosis in the bone marrow does
not exclude the diagnosis of HLH. This criterium can be
demonstrated, for example, in liver biopsies [9].

Symptoms of the disease are usually uncharacteristic.
Typical findings of HLH include fever (which is not re-
sponding to antibiotic therapy and sometimes hectic),
hepatosplenomegaly, skin lesions, oedema, and lymph-
adenopathy. Fever occurs in most diagnosed cases of HLH
(95,7%) [1]. Laboratory tests can reveal bicytopenia or
pancytopenia, hypertriglyceridemia, hypofibrinogenemia,
high liver damage rates, and high inflammation indicators.
The most characteristic symptom is hyperferritinemia. It
should be emphasized that low serum levels of ferritin
exclude the HLH diagnosis.

In a majority of cases the initial symptoms include fever
lasting from several days to several months and cough or
jaundice. Song et al. presented patients diagnosed with
HLH in the postpartum period and most of them had a
fever which started a few days after delivery (from 1 to 20

days) [2]. Frequently it lasted several months before or
after delivery. Night sweating, fatigue and shivering also
periodically occurred in this group.

Interestingly, it was noticed that cytopenia was less com-
mon in the postpartum women with HLH. Furthermore,
HLH in the postpartum period is usually associated with
the infectious aetiology. Fever is very common in this
period. Nonetheless, the HLH diagnostics may be more
difficult after childbirth. It is worth paying attention that
the liver dysfunction (sometimes recurrent) occurred in
almost all cases of HLH in the puerperium, whereas acute
hepatitis was described in 40% cases of pregnant patients
[2, 9]. The jaundice was often observed as an accompany-
ing symptom. In many cases computed tomography (CT)
scans and liver biopsies showed a possible fatty liver. After
remission of HLH, the liver function usually returns to
normal [2]. However, recurrent liver dysfunction after a
month of remission has also been reported [2]. Fortunately,
a condition of this postpartum woman improved after liver
protection therapy [2].

HLH was often associated with infection in pregnancy
including Epstein-Barr virus (EBV), human immunode-
ficiency viruses (HIV), Cytomegalovirus (CMV), herpes
simplex virus (HSV), and parvovirus B19.

Song et al. presented a pregnant patient with a fever for
10 days at 24 weeks gestation [2]. Because of unreasonable
abdominal distension, enlarged liver and splenomegaly,
the pregnancy was terminated. Despite this procedure the
patient suffered from fever, jaundice and pancytopenia.
Liver enzymes, triglycerides (TGs), and ferritin levels were
elevated. HLH caused by EBV diagnosis was based on
bone marrow examination and EBV DNA blood test [2].
Because of pneumonia, the doses of drugs in the HLH-94
protocol (which includes dexamethasone, etoposide, and
cyclosporin A) were reduced [2]. However, the infection
progressed and the patient died of multiorgan failure [2].

Yildiz et al. described a course of HLH in a pregnant
patient with HIV infection in the third trimester. She suf-
fered from itchiness and jaundice. The liver function was
abnormal and levels of total bilirubin, alanine aminotrans-
ferase (ALT), aspartate aminotransferase (AST) and lactate
dehydrogenase (LDH) were elevated. Haemoglobin concen-
tration was under the reference ranges. The serum level of
ferritin was elevated at 853 pg/L. She was diagnosed with
acute hepatitis inducted by viral infection or medicaments.
Therefore, the antiretroviral treatment was stopped. After an
emergency caesarean section, a high fever not responding to
antibiotic therapy appeared. After 3 days, the concentration
of ferritin increased to 10543 pg/L and TG level was 466
mg/dL. Finally, a liver biopsy was performed and features
of HLH were demonstrated. This was the first patient with
the HLH diagnosis based on the liver biopsy. The woman
was treated with intravenous methylprednisolone (80 mg
daily) for a week, then the drug was administered orally. Her
clinical condition improved after 3 days of therapy and no
other immunosuppressive agent was added [9].

The patient suffering from fever for 2 months (started
10 days after delivery), night sweating, fatigue and breast
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tenderness was described in 2019 [2]. She had enlarged
mandibular lymph nodes and spleen. Laboratory abnor-
malities included pancytopenia and elevated concentra-
tions of ALT, AST, TG, and ferritin. After determining the
NK cell activity and sCD25 level, the diagnosis of HLH
was confirmed. Doxorubicin, etoposide and methylpred-
nisolone were used. No disease remission was achieved.
Three months later the fever reappeared and the leishmania
test was positive. This time she was treated with previous
medications. Sodium gluconate was added to eliminate
the parasites. After this treatment, the patient achieved the
complete remission [2].

HLH cases have also been published in patients suffering
from autoimmune diseases like systemic lupus erythema-
tosus (SLE), Still's disease, and autoimmune haemolytic
anaemia [10-12].

Song et al. described also a patient diagnosed with central
nervous system-HLH (CNS-HLH) [2]. Patient presented a
fever 3 days after caesarean section, right upper quadrant
pain and palpable liver. She was initially diagnosed with
acute cholecystitis and unsuccessfully treated with anti-
biotics. White blood cells (WBC) and haemoglobin were
decreased. Liver enzymes, TG, ferritin and sCD25 levels
were elevated. Fibrinogen was decreased. HLH was diag-
nosed and the HLH-94 therapy was initiated. Two weeks
after treatment, the patient was diagnosed with central ner-
vous system disorders, such as consciousness and speech
disturbances as well as urinary and fecal incontinence. She
was diagnosed with CNS-HLH and intrathecal injections
of methotrexate and dexamethasone were administrated,
but patient died due to multiorgan failure [2].

HLH secondary to NK/T cells lymphoma was described
in 2017 [13]. The patient at 30 weeks of pregnancy suffered
from the abdominal pain, splenomegaly, fever over 39°C,
pancytopenia, elevated ferritin, ALT, AST and LDH. In
spite of the caesarean section the patient’s condition was
getting worse and disseminated intravascular coagulation
(DIC) occurred. Test for EBV was positive and histo-
pathological examination of the removed spleen showed
an invasive NK/T-cell lymphoma and HLH. Despite the
therapy with dexamethasone, etoposide and rituximab,
the patient died [13].

In spite of extensive diagnostics, the aetiology of many
cases of the secondary HLH are unknown [2]. There are
also no clear guidelines for the treatment in the group of
pregnant and postpartum women. The causal treatment
starts according to the HLH-2004 protocol consisted of
initial therapy with dexamethasone 10 mg/m2 per day,
etoposide 150 mg/m? twice a week and cyclosporine fol-
lowed by dexamethasone intravenous pulses [5]. Steroids
are used in the first line of treatment. The use of etoposide,
which is a potential teratogenic drug, is controversial in
the case of pregnant women. For this reason, it is better to
use steroids at first line therapy and intravenous immuno-
globulins or cyclosporine in steroids-resistant cases [9].

CNS-HLH is associated with a poor prognosis. It indi-
cates the late stage of the disease [2]. The cerebral involve-
ment may cause severe and irreversible damage. In the case
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of CNS-HLH, it is better to use dexamethasone because
this steroid penetrates the blood-brain barrier better than
prednisolone [3].

Park et al. indicate that initial serum fibrinogen concen-
tration of more than 166 mg/dL is associated with better
patient survival [1]. Whereas no correlation was found be-
tween the rate of decline of serum ferritin level and patient
survival. The low histiocyte proportion (less than 5.6%) in
bone marrow and early initiation of treatment (less than
5.5 days) tends to correlate with favourable outcomes [1].
Therefore, earlier and quick HLH diagnosis is necessary
for pregnant women and reduces the mortality rate.

The EBV infection is a factor for poor prognosis in the
postpartum women [2]. In studies on a group of adult
patients, the most common cause of HLH was EBV. The
median follow-up period was 21 months. The total remission
was observed in 40% of cases, whereas 10% of patients had
the partial remission [1]. Other studies performed on adult
people suggested that patients with EBV infection-associ-
ated HLH had good outcomes and an equal or even better
prognosis than familial HLH in children [14]. Imashuku et
al. in their study revealed that early etoposide treatment was
effective in the treatment of EBV-HLH (the 2.5-year surviv-
al of 85.7 £ 13.2% in the early etoposide-treated patients,
compared to 10.3 + 9.4% in the remaining patients) [15].
The possibility of using an allogeneic hematopoietic stem
cell transplantation has been noticed in some cases such as
EBV-HLH with encephalitis or familiar HLH [7, 16].

CONCLUSIONS

HLH during pregnancy and the postpartum period rep-
resents a rare type of secondary HLH. Due to non-specific
symptoms and uncommon occurrence, this disease is often
overlooked in the diagnostic process. Increased awareness
of HLH possibilities during pregnancy and also in the
postpartum period is essential for early diagnosis and for
timely treatment. HLH should be considered in pregnant
and puerperal women suffering from fever not responding
to antibiotic therapy, cytopenia, hepatitis and hyperferrit-
inemia. Determining the level of ferritin can significantly
contribute to an accurate diagnosis. The liver dysfunction
was found in almost all cases. Timely diagnosis and inclu-
sion of treatment are vital for the health and life of mothers
and their children. The standard therapy with HLH-2004
is effective in the treatment of patients. It is important, if
possible, to find the cause of the disease and to apply the
causal treatment. It should be also highlighted that the
period of pregnancy and the puerperium may predispose
and extend the disclosure of various immune disorders.
Due to greater awareness of the disease, diagnosis of HLH
and patient survival have increased in recent years.
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