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Abstract

Fifty children were diagnosed with infection associated hemophagocytic syndrome
(IAHS) over the 10 year period from January 1988 through December 1997 at Queen Sirikit
National Institute of Child Health, Thailand. Their ages ranged from 2 months to 14 years (mean
4.14 years). There was no difference in sex. Bacterial, mycobacterial, viral, fungal and protozoa
were the associated infections in some of these patients. Supportive with specific therapy for the
underlying disease was administered aggressively in all patients. Intravenous immuneglobulin
(IVIG) was given in 8 patients. Thirty-five patients (70%) died, mostly as a result of coagulopathy
with multiple organ failure and opportunistic infections. Two patients developed acute lympho-
blastic leukemia 25 days and 3 months after recovering from IAHS.
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Hematologic abnormalities complicating
childhood infectious diseases have been recognized
as a common feature for many decades. In 1979,
Risdall et al described 19 patients with a distinct
clinical syndrome which occurred in a setting of
immunosuppression with viral infections and named
this disorder virus associated hemophagocytic syn-
drome (VAHS)(1). This syndrome is characterized

by high fever, constitutional symptoms. lymphade-
nopathy, hepatosplenomegaly, skin rash, pancytope-
nia, liver function abnormalities, and coagulopa-
thies. The pathologic hallmark of VAHS consists of
benign histiocytic proliferation and striking phago-
cytosis of red blood cells, white blood cells and
platelets by histiocytes in bone marrow, lymph
nodes and in some cases liver, spleen(2-3) and cere-
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brospinal fluid(4.5). Since then, many reports on
this condition have been published(6-8) and other
infectious pathogens such as bacteria(9-11), myco-
bacteria(12,13), and parasites(2) have been iden-
tified to be associated with this syndrome. There-
fore, Risdall considered and renamed this condition
infection associated hemophagocytic syndrome
(IAHS)(14) which is still used nowadays. However,
most of these cases appeared in the literature as
short case reports and mainly in adult patients. In
this report, we describe the clinical features, labo-
ratory findings, outcome and some possible infec-
tious causes of 50 children with IAHS at Queen
Sirikit National Institute of Child Health (Chil-
dren’s Hospital), Bangkok, Thailand over a period
of 10 years.

MATERIAL AND METHOD

Queen Sirikit National Institute of Child
Health (formerly Children’s Hospital) is a 538 beds,
government administered, referral and tertiary care
hospital located in the center of metropolitan Bang-
kok. There are approximately 280,000 annual out-
patients and 10,000 inpatients each year.

All patients’ records with the discharge
diagnosis of TAHS hospitalized during the time
period of January 1988 through December 1997 at
Queen Sirikit National Institute of Child Health
were reviewed and analyzed for their clinical fea-
tures, laboratory findings and outcomes. The diag-
nostic criteria of IAHS are (1) unexplained cytope-
nia involving at least two cell lines in the peri-
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pheral blood smear, and (2) identified proliferation
of mature histiocytes with hemophagocytosis in the
bone marrow. The patients’ records which met the
inclusion criteria were analyzed for age at presenta-
tion, sex, clinical features, laboratory studies espe-
cially bone marrow findings, the possible tnfectious
causes, treatment and outcome. Statistical analysis
was done by using the chi-square test, student f test,
and Fisher’s exact test, comparing the clinical and
laboratory data between 2 groups of patients, sur-
vival and non-survival.

RESULTS
Clinical Features

During the 10 year period of this study,
there were 50 patients with IAHS. Their ages
ranged from 2 months to 14 years with the median
age of 28 months (mean 4.14 years). The age of
twenty-four cases (48%) were below 24 months,
while nine cases (18%) were between 24 and 39
months and seventeen cases (34%) were more than
60 months. The peak incidence of IAHS occurred
during the second year of life. The ratio of male to
female was 1:1.

The mean yearly incidence of this syn-
drome was five cases with a range of 2 cases in
1993 to 1! cases in 1991. The clinical features of
50 patients are summarized in Table 1. The duration
of the presenting symptoms of the illness in these
patients was highly variable and ranged from days
to months (2 days to 2.5 months). Fever was the
most consistent feature (100%) in all patients with
a range duration of 2 to 60 days (median 10 days)

Table 1. Clinical features of 50 IAHS patients.

Clinical features Non- survivor Survivor Total p - value
N =35 % N=15 D N =50 e

Mean Age - year (SD) 413 38 38 4.07 4.14 0.79
range age 2mo. - 12yr 4 mo. - 14 yr. 2mo. - 14yr. -
Male : Female 18:17 6:9 11 0.46
Fever 35 100 15 100 50 100 |
Constitutional symptoms 32 91.4 15 100 47 94 0.90
Rash 6 17.1 1 6.6 7 14 0.66
Bleeding 16 457 7 46.6 23 46 095
Lymphadenopathy 14 40 3 20 17 34 0.21
Hepatomegaly 29 82.8 10 66.7 39 78 0.27
Splenomegaly 30 85.7 12 80 42 84 0.68
Pallor 24 68.5 10 66.6 34 68 09
Jaundice 18 51.4 4 26.6 22 44 0.11
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before the diagnosis was established. Forty-seven
patients (94%) had moderate to severe constitu-
tional symptoms which included malaise, anorexia,
gastrointestinal symptoms, weight loss, weakness
and respiratory complaints. The other common symp-
toms and signs were splenomegaly (84%), hepato-
megaly (78%), pallor (68%), bleeding (46%), jaun-
dice (44%), lymphadenopathy (34%}), and skin rash
(14%). The fatality rate was 70 per cent. There was
no statistically significant difference (P>0.05) in cli-
nical manifestations between survival and non-sur-
vival groups.

Laboratory Findings

The frequencies of various laboratory
abnormalities are listed in Table 2. Anemia, throm-
bocytopenia and leukopenia occurred in 100 per
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cent, 92 per cent and 68 per cent respectively. All
50 patients had significant decrease of at least 2
hematologic cell lines while 31 patients (62%) had
pancytopenia. Neutropenia (absolute neutrophil
<1,500/mm3) was found in 34 patients (68%). The
coagulation abnormalities, defined as prolonged
prothrombin time (>12 sec) and prolonged partial
thromboplastin time (>37 sec) were found in 100 per
cent and 96.8 per cent respectively. The elevation
of serum AST and ALT were found in §7.7 per cent
and 69.4 per cent, while the elevation of serum bili-
rubin was found in 86.7 per cent. All of the labora-
tory features were not statistically significantly dif-
ferent between the survival and non-survival groups
except serum ALT and serum bilirubin which were
significantly elevated in the non-survival group (p
<0.05).

Table 2. Laboratory features of 50 IAHS patients.
Laboratory features Non- survivor Survivor Total p - value
N=35 o N=15 % N=50 %

Pancytopenia 24/35 58.6 7115 46.7 31/50 62 0.14
Anemia ( Het < 33%) 35/35 100 15/15 100 50/50 100 1
Leukopenia (WBC < 4500/mm3) 26/35 743 8/15 533 34/50 68 0.14
Thrombocytopenia (Plts < 100,000/mm3) 32/35 914 13/15 86.7 45/50 92 0.63
Neutropenia (N < 1,500/mm3) 26/35 74.3 8/15 533 34/50 68 0.14
Prolonged PT (> 12 sec) 25725 100 6/6 100 31731 100 1
Prolonged PTT ( > 37 sec ) 25125 100 5/6 83.3 30/31 96.8 0.61
Elevated AST ( >40 unit ) 32/35 914 11714 78.5 43/49 87.7 0.33
Elevated ALT ( >35 unit ) 28/35 80 6/14 42.8 34/49 69.4 0.01
Elevated bilirubin ( >0.5 mg/dl ) 30/32 93.7 9/13 69.2 39/45 86.7 0.049

PT = Prothrombin time AST =L - aspartate - 2 - oxaloglutarate aminotransferase (SGOT)

PTT = Partial thromboplastin time ALT =L - alanine - 2 - oxaloglutarate amino transferase (SGPT)

Table 3. Bone Marrow features of 50 IAHS patients.
Bone Marrow features Non- survivor Survivor Total p - value

N=35 % N=15 % N =50 %

Hemophagocytosis 35 100 15 100 50 100 1.0
Histiocytic hyperplasia 35 100 15 100 S0 100 1.0
Hypocellularity 15 4238 8 533 23 46 0.5
Hypercellulanty 16 457 6 40 22 44 0.71
Decreased megakaryocyte 17 48.5 6 40 23 46 0.58
Normal megakaryocyte 12 342 5 333 17 34 0.95
Mpyeloid hypoplasia 16 457 M) 333 21 42 0.42
Erythroid hypoplasia 6 17.1 4 266 10 20 0.46*
Maturation arrest of 8 228 1 6.6 9 18 0.25*

myeloid series

* Fisher’s exact test
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Fig. 1. Bone marrow smear showing benign histio-
cytic proliferation with hemophagocytosis

(Wright stain, original magnification x 400).

Phagocytosis of Penicillium marneffei by
bone marrow histiocytes in patient who had
underlying acquired immunodeficiency syn-
drome (Wright stain, original magnification
x 400).

The major bone marrow findings are sum-
marized in Table 3. The histiocytic hyperplasia and
hemophagocytosis of various hematopoietic cells
were the consistent hallmark findings in all 50
patients (Fig. 1). The varying degree of bone mar-
row abnormalities such as hypocellularity, hyper-
cellularity, decreased megakaryocytes, normal mega-
karyocytes, myeloid hypoplasia, erythroid hypo-
plasia and maturation arrest of myeloid series were
not statistically significantly different between the
survival and non-survival group (P>0.05). Malarial
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pigment was presented within the cytoplasm of the
bone marrow histiocyte in 4 patients who had the
ring form of Plasmodium falciparum in peripheral
blood smear. There were numerous extra-cellular
and intracellular Penicillium marneffei in several
histiocytes of one patient who had underlying
acquired immunodeficiency syndrome (Fig. 2).

The bacterial cultures were tested in all
patients and viral studies were tested in 14 patients.
the possible identifiable infectious causes were
documented in only 16 patients (32%). There were 5
viral infections (dengue virus I, human immuno-
deficiency virus 4), 7 bacterial infections (Escheri-
chia coli 2, Pseudomonas aeruginosa 2, Klebsiella
pneumoniae 2, Citrobacter spp. 1), | Mycobacterium
tuberculosis, 2 fungal infections (Histoplasma cap-
sulatum 1, Penicillium marneffei 1) and 4 protozoan
(Plasmodium falciparum). Of these, 5 patients were
probably infected with more than one pathogen. The
infectious etiology could not be identified by cul-
tures or serologic tests in another 34 patients.

Non-infectious underlying diseases were
found in 3 patients. They were | retinoblasma, |
Down’s syndrome and 1 B - thalassemia/ Hb E
disease.

Management and Outcome

Fifteen patients (30%) survived after
various regimens of antimicrobial therapy and sup-
portive care. The clinical symptoms and laboratory
abnormalities were improved within | to 10 weeks
after treatment. There was no recurrences of this
clinical syndrome but 2 patients developed acute
lymphoblastic leukemia at 25 days in one case and
the other at 3 months after they recovered from
IAHS. The other 35 patients (70%) died in spite of
the aggressive antimicrobial therapy and supportive
care including blood components transfusions. The
duration from diagnosis to death varied from a few
days to 9 weeks. The major causes of death were
sepsis, hemorrhage and multiple organ failure. In
this non-survival group, 8 patients received intra-
venous immuneglobulin (IVIG) with the doses
varying from 500 mg/ kg/day intravenously for 5
days (4 cases) to 2 g/kg/dose for 1 day (4 cases)
but unfortunately all of them died within 3 weeks
after immunotherapy. Exchange transfusion was
also performed in 2 patients and both of them died
1 day after treatment. Other treatments, such as
steroid and cytotoxic drugs, were not applied in
any patients.
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DISCUSSION

According to our medline search in the
year 2000, this is probably the largest reported
series of pediatric IAHS in Thailand and also
throughout Asia. This clinical syndrome was ori-
ginally recognized in 1979 by Risdall er al, who
described the proliferation of non-malignant his-
tiocytes with prominent hemophagocytosis in bone
marrow that differed from the previous report of
malignant histiocytosis(15). The incidence of this
syndrome in many countries throughout the world
is unknown, but we expect that, it is not uncommon
especially in tertiary care centers. The yearly inci-
dence of IAHS in our institute is around 5 cases
(0.05% of total admissions) which is similar to the
experience of Reiner ef al in 1988(16). There is no
sex difference in our report while it is distinguish-
able from many reports that males are slightly
preponderant(16-19). The distribution of age of this
syndrome in former reports ranged from newborn
(18) 10 84 years old(19), but in our study (only in a
pediatric setting) the age ranged from 2 months to
14 years with the median age of 28 months. This
might be the common age for many viral and bacte-
rial infections among Thai children, which might
play an important role in the pathogenesis of this
syndrome.

The common presenting clinical features
in our 50 patients are the same as many reports in-
cluding fever which is the most consistent feature
in all patients, weakness, fatigue, anorexia, gastro-
intestinal symptoms, malaise and bleeding. The
duration of these presenting symptoms is highly
variable ranging from days to months(16) which is
the same as in our experience. The dermographic
data, clinical manifestations, laboratory and bone
marrow findings are not different between survival
and non-survival groups in this series except the
serum ALT and serum bilirubin level which were
significantly elevated in the non-survival group and
might reflect the fulminant course of this syn-
drome.

The possible 19 infectious agents were
documented in 16 of 50 IAHS patients (32%)
whereas 5 patients were probably infected with
more than one organism. Originally, this syndrome
was reported as “virus associated hemophagocytic
syndrome” (VAHS) by Risdall ez al in 1979(1)
because most of the causative organisms were
viruses such as herpes virus, adenovirus and cyto-
megalovirus. Subsequently, many investigators re-
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ported the broad spectrum of this syndrome with
other viruses (Ebstein-Barr virus(3,6,8,20-25)
herpes group virus(4), parvovirus Bg(26:27), den-
gue virus(28), HIV(29-31)), bacteria (Escherichia
coli(14,19), enteric gram-negative bacilli(16), Strep-
tococcus pneumoniae(14), Staphylococcus aureus
(16), Hemophilus influenzae( 16), Mycoplasma pneu-
moniae(32), Brucella melitensis(9-11), Salmonella
typhi(33.34)), Mycobacterium tuberculosis(12,13,
35-38), fungi (Histoplasma(16), Candida albican
(16), Crytococcus neoforman(16), Aspergillus fumi-
gatus(31)), rickettsia(19), parasites (Leishmania
donovani(2), Babesia microti(39), protozoa (Plas-
modium falciparum(40)). Infectious agents in our
patients were identified by microbiologic, serologic
or histologic techniques. Nine gram negative bacilli
bacteria were isolated from blood, one M. tubercu-
losis was isolated from bone marrow and lymph
node, one dengue virus and four HIV were con-
firmed by serology, one histoplasma was confirmed
by bone marrow examination and skin biopsy and
one patient with Penicillium marneffei was demon-
strated in bone marrow aspiration. Malarial pigment
and gametocyte of Plasmodium falciparum were
identified in bone marrow examination of 4 IAHS
patients. The underlying microbial organisms might
be different from place to place regarding the geo-
graphic prevalence of many infections. HIV infec-
tion was confirmed in 4 of 13 patients (31%) and
three of them were complicated by disseminated
histoplasmosis, citrobacter septicemia and Penicil-
lium marneffei infection, respectively. The infectious
etiology of the other 34 patients in our series could
not be identified in spite of aggressive investiga-
tions. Although, the pathophysiology of IAHS
remains unknown some authors have postulated
that it is probably the result of infection induced
defect in immune regulation such as excessive
cytokine production and abnormal T-cell func-
tion(51-56),

Many reports described patients with
malignant lymphoma(19.41-49), acute lymphoblas-
tic leukemia(7-44) and Hodgkin’s disease(50) asso-
ciated with hemophagocytic syndrome. All these
patients developed this syndrome while still receiv-
ing cytotoxic therapy for their malignancies, but in
this report, two patients developed acute lympho-
blastic leukemia following the recovery period of
IAHS despite their clinical features, laboratory re-
sults and bone marrow findings having already
returned to normal. These two patients were resis-
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tant to conventional chemotherapy and both died a
few months after the established diagnosis.

At present, there is no specific treatment
for IAHS, but from previous reports, many thera-
peutic approaches such as splenectomy(2,3,26),
administration of corticosteroid(4), acyclovir(4,57),
vinka alkaloid, cyclosporin A(24.57.58)  etoposide
(4.5,18,24,36)  withdrawal of immunosuppressive
drugs(1), and only clinical support(8,20,28) have
been tried with limited efficacy. Recently, there were
some reports showing the success of therapy with
intravenous immuneglobulin(57,59'63) (IVIG). We
treated 8 of our patients with various dosages of
IVIG, but unfortunately, all of them died with ful-
minant course of the disease. Nevertheless specific
antimicrobial therapy and supportive care play an
important role in the survival rate of many patients
with IAHS(9,14,19,33,34),

Though this syndrome is self-limited with
resolution of the clinical and laboratory abnorma-
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lities within several weeks, the mortality rate from
the literature is still high varying from 20 to 100 per
cent(1,16,17,19) In our study, the mortality rate was
as high as 70 per cent which reflects the unsolved
complex problems in our IAHS patients. The possi-
ble causes of death among our patients were severe
hemorrhage, septicemia and multiorgan failure that
is very similar to many reports(6’16'19»21,23»24).
Fifteen (30%) of our patients improved with either
specific antimicrobial therapy or supportive care
without IVIG.

In conclusion, IAHS is not a rare clinical
entity in the setting of a tertiary pediatric care hos-
pital. The differential diagnosis of IAHS should be
included with patients who present with fever, hepa-
tosplenomegaly, lymphadenopathy and pancyto-
penia. Recognition of this syndrome is therefore
important because the early definite diagnosis and
appropriate treatment will create a better clinical
outcome.

(Received for publication on April 21, 2000)
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