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ABSTRACT

Hemophagocytic lymphohistiocytosis (HLH) is a rare, fatal disease. Neonatal cholestasis exhibits symptoms similar to those seen in
several newborn diseases. HLH is rapidly fatal; therefore, an effective and prompt differential diagnosis is vital. A 10-hour-old new-
born with icterus was referred to our clinic. Laboratory examination revealed direct bilirubinemia and pancytopenia, and cholestasis
developed. HLH findings were observed in the bone marrow aspiration. Induction chemotherapy as described in the HLH-2004 pro-
tocol was initiated. Despite notable improvement in clinical signs and laboratory findings, the infant died, probably due to sepsis, one
week after start of chemotherapy HLH should be kept in mind in the differential diagnosis of all cholestatic patients with recently de-
veloped cytopenia. For definitive diagnosis of HLH, clinical signs and laboratory findings of the patient  should be evaluated, hyper-
ferritinemia and hypertriglyceridemia should be searched and bone marrow aspiration materials should be examined carefully. 
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ÖZET

Kolestazla Baflvuran Yenidoan ‹nfantta Hemofagositik Lenfohistiositoz: Olgu Sunumu

Hemofagositik lenfohistiositozis (HLH)  nadir ve ölümcül bir hastal›kt›r. Neonatal kolestazis birçok ciddi yenido¤an hastal›¤›nda görü-
len ortak bir bulgudur. HLH h›zla ölümcül olabilece¤inden etkili ve h›zl› tan› konulmas› hayati öneme sahiptir. Klini¤imize 10 saatlik, sa-
r›l›¤› olan bir yenido¤an sevk edildi. Laboratuar tetkiklerinde direkt bilirubinemi, pansitopeni ve kolestaz varl›¤› saptand›. Yap›lan ke-
mik ili¤i aspirasyonunda HLH bulgular› gözlendi. HLH-2004 protokolünde belirtildi¤i flekilde indüksiyon kemoterapisi baflland›. Klinik
ve laboratuar bulgularda görülen iyileflmeye ra¤men hastam›z kemoterapi bafllad›ktan bir hafta sonra olas› sepsis sebebiyle kaybe-
dildi. HLH, sitopeni geliflen tüm kolestatik hastalar›n ay›r›c› tan›s›nda ak›lda tutulmas› gereken bir hastal›kt›r. HLH’nin kesin tan›s›n› ko-
yabilmek için hastan›n klinik ve laboratuar bulgular› de¤erlendirilmeli, hiperferritinemi ve hipertrigliseridemi araflt›r›lmal› ve kemik ili¤i as-
pirasyon materyali dikkatlice incelenmelidir. 
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INTRODUCTION
Hemophagocytic lymphohistiocytosis (HLH) affects
the immune system in both juveniles and adults. It is
characterized by the abnormal proliferation of mac-
rophages in various tissues and organs and often re-
sults in death. Clinical signs include fever, splenome-
galy, icterus, lymphadenopathy, rash, edema, and ce-
rebral dysfunction. In addition to deviations in he-
mogram variables, impairment in liver functions can
also be detected in laboratory analyses.1 Neonatal
HLH with an onset within four weeks after birth is
rare, and the diagnosis is frequently delayed.2 Howe-
ver, neonatal cholestasis is more common in the new-
born period and requires a comprehensive investiga-
tion for associated factors. In this article, we present
a newborn infant with HLH presenting with manifes-
tations of cholestasis.

CASE REPORT
A 10-hour-old newborn male infant was referred to
our clinic for jaundice. He had been born vaginally
after 37 weeks of pregnancy. He was the second child
of consanguineous parents (second cousins) and his
sibling was healthy. His weight, height and head cir-
cumference were 2540 g (10-50 p), 47 cm (10-50 p)
and 34 cm (50-75 p), respectively. Physical examina-
tion was unremarkable except for extensive jaundice
and hepatomegaly palpated 2 cm below the costal
margin.

Laboratory results on admission were: hemoglobin
(Hb) 19.8 g/dl, hematocrit (Hct) 62.3%, reticulocyte
7.5%, platelet count 47.000 mm–3, and white blood
cell (WBC) count 29.900 mm–3 (75% PNL, 25%
lymphocyte). Prothrombin time (PT), activated parti-
al thromboplastin time (aPTT) and international nor-
malized ratio (INR) were 16.8 sec, 36 sec and 1.39
(reference limit: 0.8-1.2), respectively. Serum levels
of thyroid hormones, α-1 antitrypsin, ammonia, glu-
cose, potassium, urea, and creatinine were within
normal ranges. Other results were as follows: aspar-
tate aminotransferase (AST) 391 U/L (35-140), ala-
nine aminotransferase (ALT) 295 U/L (6-50), lactate
dehydrogenase (LDH) 180 U/L (170-580), gamma-
glutamyl transferase (GGT) 43 U/L (13-147 U/L), al-
kaline phosphatase (ALP) 98 U/L (28-300), total bi-
lirubin 20.95 mg/dl (< 8), direct bilirubin 10.86
mg/dl (< 0.2), triglyceride 89 mg/dl (36-86), and C-
reactive protein (CRP) 1.54 mg/dl (<1). Cerebrospi-
nal fluid examination, sweat test and the test for uri-

nal reductant matter were normal. Serologic tests for
TORCH and Parvovirus B19 and blood and urine cul-
tures were all negative. 

Viral serologic tests to screen for typical congenital
viral infections, brain scans, audiological and opht-
halmological examinations, and echocardiogram we-
re evaluated as normal. Abdominal ultrasonography
showed normal findings except hepatosplenomegaly.
Negative results on tandem mass, urine and blood
amino acid chromatography tests excluded the possi-
bility of congenital metabolic diseases. Fever, which
was absent at the time of referral, became prominent
on day 2. On day 5 of admission, splenomegaly and
acholic stool were detected. WBC count, platelet co-
unt and Hb decreased to 300 mm–3, 9.000 mm–3 and 5
g/dl, respectively. Hyperferritinemia (2000 ng/ml)
and hypertriglyceridemia (220 ng/dl) developed; ho-
wever, fibrinogen and albumin levels were within
physiological limits. Total bilirubin (25.5 mg/dl), di-
rect bilirubin (16 mg/dl), LDH (601 U/L), GGT (322
U/L), and ALP (418 U/L) increased, consistent with
neonatal cholestasis. 

Bone marrow aspiration performed on day 20 reve-
aled hemophagocytosis (Figure 1). Upon diagnosis
of HLH, the patient was prescribed intravenous ad-
ministration of gamma globulin (0.4 g/kg/day) for 5
days. There was no improvement in the clinical or la-
boratory status after gamma globulin therapy. He
was administered dexamethasone (10 mg/m2), etopo-
side (150 mg/m2), cyclosporine (6 mg/kg) and intrat-
hecal chemotherapy, according to the HLH-2004
protocol, on day 27.4 On the fourth day of the treat-
ment, total bilirubin and direct bilirubin decreased to
4.7 and 2.2 mg/dl, respectively. Serum AST and ALT
levels also decreased to 44 and 49 U/L, respectively.
However, WBC count was 200 mm–3 and platelet co-
unt was 7000 mm–3 on the seventh day of HLH treat-
ment. Despite all attempts, the patient died, probably
due to sepsis, at the age of 34 days (on the seventh
day of chemotherapy). He carried no mutation of the
perforin gene.

DISCUSSION
Primary HLH refers to genetic forms, whereas se-
condary HLH covers acquired forms. The most com-
mon form is familial HLH, a primary form, with au-
tosomal recessive inheritance. The parents of a new-
born with HLH are likely to be carriers and have spo-
radic mutations. In 50-80% of the cases, infants up to
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one year of age are affected. Secondary HLH occurs
in patients with a suppressed immune system resul-
ting from the boosted activation of immune defense.
Viral and bacterial infections, fungal and parasitic in-
festations, malignant tumors, and intravenous lipid
solutions predispose newborns to the secondary
HLH.1,3 In our patient, HLH was considered the pri-
mary form since no other contributing factors could
be determined. 

The main pathophysiological events in HLH are
cytokine dysfunction and generalized histiocytosis
resulting from the uncontrollable accumulation of
macrophages processing active T-lymphocytes and
antibodies.5

The criteria for diagnosis of HLH include splenome-
galy, cytopenia involving at least two stems, hypert-
riglyceridemia and hypofibrinogenemia, ferritin ≥
500 ng/ml, sCD25 ≥ 2400 U/ml, decrease/absence of
natural killer cell (NK) activity, and hemophagocyto-
sis without evidence of malignancy in the bone mar-
row, central nervous system, spleen, or lymph nodu-
les.1,4,6 Increased serum transaminases bilirubin, and
LDH (>1000 U/L) levels, high protein values in ce-
rebrospinal fluid, the existence of cerebral symptoms
accompanied by pleocytosis, hypercytokinemia, ge-
neralized coagulation disorders, icterus, temporary
eruption, and edema are supportive evidence.1 All
these signs may not be noted at the onset of the dise-
ase, but may develop individually or in combination
thereafter.1,3 The presented case had fever, splenome-
galy, pancytopenia, hypertriglyceridemia, and hyper-

ferritinemia as well as hemophagocytosis in the bone
marrow aspiration smear. The presence of increased
transaminases and evidence of liver dysfunction also
supported our diagnosis of HLH.
Perforin 1 (PRF1) gene expression on chromosomes
10q21-22 and 9q21.3-22 has been shown in 20-40%
of the HLH cases. The mutation can be familial or
sporadic. The existence of nonsense or missense mu-
tations may reflect heterogeneity.6,7,8 Factors contri-
buting to the cytolytic dysfunction in HLH include
not only the absence of perforin, but also mutations
in the Munc13-4 gene, causing the exocytosis of de-
fective granules, and in the syntaxin 11 gene, brid-
ging the relationship between dendritic and NK cells,
and other abnormalities as presence of non-functi-
onal cytolytic granzymes A and B, transfer of granu-
les, attachment of leukocytes to target membrane,
and deficiency in lymphocyte activation.1,9

Neonatal cholestasis, known as jaundice, results
from the accumulation of bilirubin, bile acids and
cholesterol in the blood and extrahepatic tissues. In
addition to persistent icterus during the first two we-
eks of life, darkened urine, pale or acholic stool and
direct bilirubinemia are typical in neonatal cholesta-
sis. Investigation and examination should be compre-
hensive for the infant with cholestasis because it re-
quires a broad spectrum of evaluations, which should
be taken step-by-step, and a handling strategy should
be specified for the patient. About 50-70% of the ne-
onatal cholestasis cases are associated with biliary at-
resia and idiopathic hepatitis in the early stages. Ho-
wever, other factors complicating the case, such as
sepsis, nutritional factors causing hepatotoxicity
(i.e., galactosemia and tyrosinemia), glycogen stora-
ge diseases, endocrine disorders (i.e., hypothyro-
idism and  hypoadrenalism), and infections should be
considered primarily and eliminated during the pro-
cess of diagnosis.10,11

Data on HLH associated with neonatal cholestasis
are limited in the literature. Yılmaz et al.12 performed
exchange transfusions twice, in the 31st and 32nd
gestational weeks, in a newborn who had ascites and
conjugated hyperbilirubinemia at parturition and re-
ceived blood transfusions twice due to Rh disease
and severe anemia. Intravenous immunoglobulin
(IVIG, 1 g/kg) was administered upon diagnosis of
HLH on day 2. Thrombocytopenia and leukopenia
ameliorated on day 6 postpartum. For correction of
direct Coombs-positive and symptomatic anemia, the
patient received 4 blood transfusions on day 19, and
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Figure 1. In blood smear, a red blood cell has seen that had
been ingested by a polimorphonucleer cell. H&E, x400



ferritin level was 5527 ng/ml. Following the elimina-
tion of factors that contributed to HLH, on day 28,
extramedullary hemopoiesis, cholestasis and iron
overloading were confirmed in a liver biopsy. Howe-
ver, no hemochromatosis or cirrhosis was noted.
Cholestasis and other signs disappeared in response
to deferoxamine administration, as a chelation treat-
ment. As seen in Yılmaz’s case, multiorgan failure,
autoimmune diseases, congenital hemolytic anemia,
blood transfusion, and hypofibrinogenemia may trig-
ger the secondary HLH.12

The primary objective in HLH treatment is to supp-
ress hypercytokinemia, which is responsible for the
occurrence of devastating symptoms. The HLH-2004
protocol, a standardized treatment, includes the com-
bined use of etoposide cyclosporine A, and corticos-
teroid (available at URL: www.histio.org/soci-
ety/protocols). The intravenous administration of
IVIG may benefit patients with mild or acquired
HLH. Intrathecal treatment is suggested for patients
with invaded central nervous system. When the HLH
protocol is ineffective, antithymocyte globulin may
be suggested. Daclizumab or alemtuzumab administ-
ration has also been reported in some cases. Alloge-
neic bone marrow transplantation is strongly recom-
mended in familial cases, and it should be started as
early as possible in bone marrow-suppressed pati-
ents.1,2,13 In the presented case, in addition to eryth-
rocyte and platelet transfusions, we applied inducti-
on chemotherapy as suggested in the HLH-2004 che-
motherapy protocol. The patient died on day 7 of the
HLH protocol despite significant improvement in so-
me clinical signs and laboratory results. The death
probably resulted from sepsis related to severe neut-
ropenia.

In conclusion, HLH is rarely seen in the neonatal pe-
riod, and abnormal clinical and laboratory findings
consistent with the diagnosis of HLH may be seen in
many other diseases. Since it is highly fatal, early di-
agnosis is important for survival. HLH should be
considered in the differential diagnosis of cholestasis
in a newborn in the presence of additional factors
like cytopenia and hyperferritinemia.  
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