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ABSTRACT

Background: Hemophagocytic lymphohistiocytosis is an uncommon complication of various conditions. It is
characterized by immune dysregulation and massive cytokine release causing multiorgan dysfunction. It is classified
as primary and secondary to various etiologies like infections, malignancies and autoimmune disease. As it has high
mortality, clinician awareness is important for early diagnosis and improved outcome. Aim of the study was to study
the etiologies, clinical manifestations, complications and laboratory features in patients diagnosed with infection
associated hemophagocytic syndrome (IAHS).

Methods: We have done retrospective analysis of all cases diagnosed to have Infection Associated Hemophagocytic
Syndrome (IAHS) between March 2012 to November 2015 in a 1000 bedded tertiary care hospital in south India.
Results: Total five cases detected. Most of the cases are related to tropical infections (80%). All of them presented
with fever, cytopenias and organomegaly. Ferritin and Triglycerides were elevated in all patients. Bone marrow
hemophagocytosis was observed in 80% of cases. Diagnostic protocol of HLH 2004 was followed. Only 20% survival
observed.

Conclusions: 1AHS is a rare fulminant complication associated with diagnostic and therapeutic challenges because of
overlapping clinical features with sepsis. Increased physician awareness, early diagnosis and therapeutic interventions
may improve survival.
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INTRODUCTION

Hemophagocytic lymphohistiocytosis (HLH) is an under
recognized fatal condition occurring in many clinical
situations. It is an uncontrolled hyper inflammatory state
characterized by cytokine storm, multiorgan dysfunction
leading to poor outcomes. However increasing
awareness, new research, evolving knowledge about
pathophysiological processes has led to considerable
improvement in outcomes. HLH can be familial or

acquired due to infections, malignancy, autoimmune
diseases or metabolic conditions. Key players are cells
like macrophages lymphocytes including cytotoxic T
cells, Natural Killer (NK) cells and various mediators like
Interleukins 1 and 6 (IL), Tumour Necrosis Factor (TNF)
a and Interferon Gamma (IFNG).

India is a wvast country with wide variations in
geographical and atmospheric conditions. Infections are
very common causes of mortality and morbidity in India

International Journal of Research in Medical Sciences | December 2016 | Vol 4 | Issue 12 Page 5319



Deme S et al. Int J Res Med Sci. 2016 Dec;4(12):5319-5324

and this trend is reflected in HLH prevalence also.' Very
small information is available regarding HLH from our
country. High index of suspicion is required for early
diagnosis. Although hemophagocytosis in bone marrow
is a remarkable feature, it may not be seen in all cases.
Clinical, biochemical and histological criteria have been
proposed for diagnosis as a syndromic approach.?
Outcomes depend upon underlying condition, early
detection and treatment. Here we want to share our
experience with infection associated hemophagocytic
syndrome (IAHS).

METHODS

This is a retrospective analysis of clinical information of
patients presented to our hospital between March 2012
and November 2015. All fulfilled the revised criteria of
HLH -2004. Henter.?

Diagnostic criteria

One of the following criteria should be fulfilled:

e Molecular diagnosis consistent with HLH.
e At least 5 out of 8 criteria should be fulfilled:

a) Fever

b) Splenomegaly

c) Cytopeni as (at least 2 cell lines i.e. Hb less than
10gm/dL, Neutrophils less than 1 x 109 /L, Platelets
less than 100x 109 /L).

d) Hypertriglyceridemia and/or Hypofibrinogenemia
(Fasting triglycerides more than 265 mg/dL,
Fibrinogen levels < 1.5gm/d L)

e) Ferritin levels > 500 pg/d L.

f) Hemophagocytosis in bone marrow or lymph nodes
or spleen.

g) Low orabsent NK cell activity.

h) Soluble CD 25 (soluble IL 2 receptors) >2400 U/m
L.

RESULTS

Total 5 cases were segregated with IAHS diagnosis. The
mean age at diagnosis was 34 years (range 28 to 50
years). All were males. Mean duration of fever was 30
days. Fever, hepatomegaly and/or splenomegaly were
seen in all patients. All of them had at least a bi- or
trilineage  cytopenia, elevated liver  enzymes,
hyperferritinemia and hypertriglyceridemia. Four out of
five patients had hypofibrinogenemia and
hemophagocytosis in bone marrow.

Table 1: Clinical, laboratory, treatment and outcomes of all patients.

Serial No Case 1 Case 2
Age 28 28
Etiology Enteric fever  Sepsis
Symptoms duration (days) 30 60
Fever Yes Yes
organomegaly spleen Spleen, liver
HB gm /dI 8.4 6
TLC /cumm 600 2800
Platelets /cumm 40000 100000
Total bilirubin mg/dI 0.7 4.6
Transaminases U/L(SGOT) 120 152
Triglycerides mg/dl 518 888
Ferritin pg/L 1039 1650
Fibrinogen gm/L 140 152
S.LDH U/L NA 843
BM hemophagocytosis Absent Present
Treatment Antibiotics Antibiotics
+steroids
Outcome Survived Death

The etiological agents were scrub typhus, miliary
tuberculosis, enteric fever, HIV infection and sepsis of
unknown origin. Diagnostic methods used were weil felix
for scrub typhus, miliary tuberculosis was diagnosed
based on radiological and tissue diagnosis, enteric fever
was diagnosed based on high titers in Widal test. All of

Case3 Case4 Case5

50 35 29

Scrub typhus ~ HIV Miliary tuberculosis

10 30 21

Yes Yes Yes

Spleen, liver Spleen, liver  Spleen

8.4 6 11

3400 2300 1800

50000 191 50000

7.9 1.4 2

3176 289 86

243 362 264

1130 2036 2000

55 NA 190

11304 1068 2217

present Present Present

Antibiotics Antiretroviral ATT +Steroid
Therapy

Death Death Death

them received treatment for underlying primary infection
like doxycycline for srub typhus, antituberculous drugs
for miliary tuberculosis, ceftriaxone for enteric fever,
antiretroviral drugs for HIV infection and broad spectrum
antibiotics in sepsis along with supportive care. Four out
of five patients have developed multi organ dysfunction
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and required mechanical ventilation. Two patients
received steroids for HLH. Four patients expired due to
multi-organ dysfunction and one with enteric fever
survived. Entire data is displayed in Tablel.

DISCUSSION

Hemophagocytic ~ Lymphohistiocytosis is a rare
underdiagnosed entity associated with varied spectrum of
diseases ranging from familial and secondary to
infections, malignancy and rheumatological illnesses. It is
characterized by excessive and persistent antigenic
stimulation due to defect in NK cells and cytotoxic T
cells leading to immune dysregulation causing excessive
release of many inflammatory mediators damaging
several organ systems. Common infectious triggers
include viruses like Epstein Barr Virus (EBV), Herpes,
Dengue, HIV and many bacterial infections like
tuberculosis, Rickettsiae, Salmonella and parasites like
malaria and leishmania especially in North India.>**

HLH secondary to infections has been classified as a
separate entity under International classification of
diseases by World Health Organization by ICD code
76.2. Very few studies have mentioned about incidence
and prevalence of HLH. Reported incidence from
Sweden was 1/50,000 live births and 7.5/10,000 live
births from Turkey.®*® Although many case reports are
available from India, no studies have mentioned
incidence and prevalence to the best of our knowledge.
Recent knowledge has contributed to pathogenesis of
familial form rather than secondary form.

Only very few patients with infections develop HLH.
This indicates that some unidentified genetic defect from
host might predispose to this complication. The
pathogenesis of secondary HLH is not clear but
pathogenesis of EBV associated HLH is well established.
It is believed that EBV latent membrane protein (LMP1)
interferes with the T cell adoptor protein, signaling
lymphocyte activation molecule associated protein (SAP)
which in turn results in excessive T-cell activation and
the cytokine secretion.'” Defect in the function of
cytotoxic T and NK cells causes persistent macrophage
activation as these cells are involved in clearance of
antigenic stimuli and termination of inflammatory
response, excessive release of cytokines like IL1, 2, 6,
INFG, TNF alpha causing various clinical manifestations
of HLH.®

Fever is caused by IL 1, hepatopathy and coagulopathy
are caused by TNF alpha. Hypertriglyceridemia is
secondary to lipoprotein lipase inhibition by TNF alpha.
IFNG causes macrophage activation in bone marrow
leading to hemophagocytosis and engulfment of heme
mediated by CD 163 leading to cytopenia and
hyperferritinemia respectively.”® Diagnosis of HLH is
complicated by overlap of clinical features with sepsis. In
adults presentation of HLH is less typical.® In a study
done by Goel et al it was shown that bone marrow

hemophagocytosis has a sensitivity of 83% and
specificity of 60%.% Various combinations of high grade
fever sometimes a second spike of fever after a brief
period of recovery which coincides with fresh cytopenias,
unresponsiveness to broad-spectrum antibiotics, new
onset organomegaly or sudden increase in size of visceral
organs in the setting of an infectious disease are some of
the diagnostic clues for this disease.”” Also in the
resource poor settings, a single value of ferritin more than
10,000 in the absence of iron overload conditions like
hemochromatosis and thalassemia syndromes can act as a
surrogate marker for HLH with a sensitivity of 90% and
specificity of 96%.%

High ferritin level is considered as both diagnostic and
prognostic marker and high fibrinogen at the time of
diagnosis is associated with prolonged survival.?*
Triglycerides have been evaluated as a diagnostic and
prognostic marker for HLH with good sensitivity.® In
present study diagnosis of HLH was done based on HLH
2004 criteria. We have not performed genetic and
molecular analysis, NK cell activity and soluble 1L2
receptor levels because of nonavailability. All our
patients fulfilled 5 out of 8 criteria. Male preponderance
was seen in this study may be due to increased exposure
to infectious agents because of high outdoor activity.

In a systematic review of HLH in Indian subcontinent,
Srinivasa et al have shown that age was not a predictor of
etiology, usage of cyclosporine A, Etoposide was very
low, major correlate with mortality was time of diagnosis
and offending pathogen.® Infection was the most common
etiological agent in secondary HLH.

In present study endemic infections have dominated.
Diagnosis of scrub typhus was made based on high titres
of Weil Felix (OXK 1:640 dilution) ,enteric fever by high
titres of Widal test (O 1:640 and H 1:320) and miliary
tuberculosis was diagnosed based on typical radiological
features and demonstration of acid fast bacilli (AFB) on
lung biopsy.

In a study done by Sankhyan in children of scrub typhus,
hepato-splenomegaly was a prominent feature and 3 out
of 15 patients developed HLH.?® No clinical or lab
features could reliably distinguish between groups of
patients with and without HLH. HIV has been reported as
an etiological agent of HLH in not only late stages of
infection but also in acute infection.?”?®

In a systematic review of HLH secondary to tuberculosis
done by Padhi S, age more than 30years, associated
comorbidities, marked hemophagocytosis in bone
marrow and delayed administration of ant tubercular
therapy were associated with poor prognosis.'® Usage of
steroids and immunomodulators did not alter the
outcomes. High mortality was observed in this review.

Enteric fever is an uncommon cause of HLH. Few case
reports are available in the literature.”® Sepsis mimics
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closely HLH. Progressive pancytopenia could be a
differentiating feature of HLH from sepsis.”* Several
reasons have been proposed for increased mortality in
HLH like delay in confirming etiologic agent, hesitancy
to start immunosuppression in view of background
infection, fear of drug related complications in view of
background organ dysfunction.' Present study has shown
male preponderance similar to other studies.*

Age, clinical features, lab abnormalities like ferritin level
and cytopenia were in concordance with other studies.****
Lactate dehydrogenase (LDH) is one finding not included
in diagnostic criteria but elevated in all our patients
similar to studies done by Fei Li et al and Riviere.*
Low glycosylated Ferritin was found to be useful in
assisting the diagnosis in patients with ferritin values
between 500 and 10,000 pg/L.***°

Bone Marrow (BM) score is based upon number of
hemophagocytic cells per high power field, and classified
as mild (1-2), moderate (3-5), severe (6-8), very severe
(>8).%® Bone marrow finding may be a late manifestation
with false negativity if done early. It may be needed to
repeat bone marrow examination to increase yield. H
Score consisting of clinical, biochemical and cytological
parameters has been proposed to assess individual risk of
developing HLH.¥

Mortality rates were significantly better in infection
associated HLH.**38% An optimistic view is that we can
expect good results from infection associated HLH as
infection burden is high in India. The high mortality
(80%) in present study could be due to delayed
presentation and multiorgan dysfunction. Though we
considered immunosuppression, in view of underlying
infections we could not start in 3 patients.

Poor prognostic markers are age more than 50 years,
fever of more than 3 days duration and DIC (38),
immunosuppression, high ferritin, triglycerides, increased
transaminases, C-Reactive Protein (CRP), LDH, low
haemoglobin, leukopenia, thrombocytopenia and low
sodium levels.** Though our patient cohort were young
all of them had most of the above mentioned markers
which could be the reason for high mortality.

CONCLUSION

To conclude, HLH is an unfamiliar, fatal condition
associated with diverse etiologies. Recent awareness has
increased recognition of this entity by clinicians. In our
study by the time we made HLH diagnosis and
considered  immunosuppressive  therapy  patients
developed multiorgan dysfunction, deteriorated rapidly
and succumbed to illness. A high index of suspicion
especially in patients with unresolving/recurrence of
fever, persistent or worsening cytopenia along with
elevated ferritin helps in early diagnosis. There is an
urgent need for a surrogate marker for early diagnosis,
management and better outcomes.

There are no definitive guidelines specifically for
management of infection associated HLH (IAHS) which
will resolve clinician’s dilemma for early initiation of
immunosuppression.

Present study is a small cohort and single centered study
and there is a need for studies with large numbers.

ACKNOWLEDGEMENTS

Authors would like to acknowledge Department of
Pathology NIMS for their contribution.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Rajagopala S, Singh N. Diagnosing and treating
Hemophagocytic ~ Lymphohistiocytosis in  the
tropics: systematic review from the Indian
subcontinent. Acta Med Acad. 2012;41(2):161-74.

2. Henter JI, Horne A, Aricd M, Egeler RM, Filipovich
AH, Imashuku S, et al. HLH-2004: Diagnostic and
therapeutic ~ guidelines  for  hemophagocytic
lymphohistiocytosis.  Pediatr  Blood  Cancer.
2007;48(2):124-31.

3. Sharma N, Clark J, Pham H, Efron D, MacGregor
D, O'Keefe R, et al. TEN-like eruption in setting of
EBV positive TCell lymphoproliferative disease
with HLH, in a child. Australas J Dermatol.
2014;55(3):e44-7.

4, Olaya M, Alsina L, de Sevilla MF, Catal A, Lépez-
Ramos MG, Martin Mateos MA, et al. Epstein Barr
virus infection triggering a haemophagocytic
syndrome.  Allergol  Immunopathol  (Madr).
2014;42(6):627-9.

5. Vladescu IA, Browning WL, Thomsen IP. Massive
Ferritin Elevation in Neonatal Herpes Simplex Virus
Infection: Hemophagocytic Lymphohistiocytosis or
Herpes Simplex Virus Alone? J Pediatric Infect Dis
Soc. 2015;4(3):e48-52.

6. Sharp TM, Gaul L, Muehlenbachs A, Hunsperger E,
Bhatnagar J, Lueptow R, et al. Centers for Disease
Control and Prevention (CDC). Fatal
hemophagocytic  lymphohistiocytosis  associated
with locally acquired dengue virus infection - New
Mexico and Texas, 2012. MMWR Morb Mortal
WKkly Rep. 2014;63(3):49-54.

7. Ab-Rahman HA, Rahim H, AbuBakar S, Wong PF.
Macrophage  Activation  Syndrome-Associated
Markers in Severe Dengue. Int J Med Sci.
2016;13(3):179-86.

8. Usman M, Thapa SD, Hadid H, Yessayan LT. HIV
infection presenting proliferation of CD8+ T
lymphocyte  and  hemophagocytic ~ lympho-
histiocytosis. Int J STD AIDS. 2016;27(5):411.

International Journal of Research in Medical Sciences | December 2016 | Vol 4 | Issue 12 Page 5322



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

Deme S et al. Int J Res Med Sci. 2016 Dec;4(12):5319-5324

Hui YM, Pillinger T, Lugmani A, Cooper N.
Haemophagocytic lymphohistiocytosis associated
with Mycobacterium tuberculosis infection. BMJ
Case Rep. 2015;2015. pii: bcr2014208220.

Padhi S, Ravichandran K, Sahoo J, Varghese RG,
Basheer A. Hemophagocytic lymphohistiocytosis:
An unusual complication in  disseminated
Mycobacterium  tuberculosis. Lung India.
2015;32(6):593-601.

Rathnayake PV, Kularathne WK, De Silva GC,
Athauda BM, Nanayakkara SN, Siribaddana A, et
al. Disseminated tuberculosis presenting as
hemophagocytic ~ lymphohistiocytosis in  an
immunocompetent adult patient: a case report. J
Med Case Rep. 2015;9:294.

Otsuki S, lwamoto S, Azuma E, Nashida Y, Akachi
S, Taniguchi K, et al. Hemophagocytic
Lymphohistiocytosis Due to Rickettsia Japonica in a
3-Month-old Infant. J Pediatr Hematol Oncol.
2015;37(8):627-8.

Shah PA, Rashid A, Magbool M, Yaseen Y, Shiekh
FA. Enteric Fever Presenting as Hemophagocytic
Lymphohistiocytosis ~ (Macrophage  Activation
Syndrome). Webmed Central infectious diseases
2011;2(10):wWMC002331.

Georgiadou SP, Stefos A, Spanakos G, Skrimpas S,
Makaritsis K, Sipsas NV, et al. Current clinical,
laboratory, and treatment outcome characteristics of
visceral leishmaniasis: results from a seven year
retrospective study in Greece. Int J Infect Dis.
2015;34:46-50.

Henter JI, Elinder G, Soder O, Ost A. Incidence in
Sweden and clinical features of familial
hemophagocytic lymphobhistiocytosis. Acta Paediatr
Scand. 1991;80(4):428-35.

Gurgey A, Gogiis S, Ozyurek E, Aslan D, Gumrik
F, Cetin M, et al. Gurgey A Turkey Pediat hemato
oncol 2003. Primary hemophagocytic
lymphohistiocytosis in Turkish children. Pediatr
Hematol Oncol. 2003;20(5):367-71.

Tothova Z, Berliner N. Hemophagocytic Syndrome
and Critical IHIness: New Insights into Diagnosis
and Management. J Intensive Care Med.
2015;30(7):401-12.

Egeler RM, Shapiro R, Loechelt B, Filipovich A.
Characteristic immune abnormalities in
hemophagocytic lymphohistiocytosis. J Pediatr
Hematol Oncol. 1996;18(4):340-5.

George, Melissa R. “Hemophagocytic
Lymphohistiocytosis: Review of Etiologies and
Management.” J Blood Med. 2014;5:69-86.

Zhang Z, Wang J, Ji B, Bahr Greenwood Tv, Zhang
Y, Wang Y, et al. Clinical presentation of
hemophagocytic lymphohistiocytosis in adults is
less typical than in  children.  Clinics.
2016;71(4):205-9.

Goel S, Polski JM, Imran H. Sensitivity and
specificity of bone marrow hemophagocytosis in
hemophagocytic lymphohistiocytosis. Ann Clin Lab
Sci. 2012;42(1):21-5.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Kodan P, Chakrapani M, Shetty M, Pavan R, Bhat
P. Hemophagocytic lymphohistiocytosis secondary
to infections: a tropical experience! J Postgrad Med.
2015 ;61(2):112-5.

Allen CE, Yu X, Kozinetz CA, McClain KL. Highly
elevated ferritin levels and the diagnosis of
hemophagocytic lymphohistiocytosis. Pediatr Blood
Cancer. 2008;50(6):1227-35.

Lin TF, Ferlic-Stark LL, Allen CE, Kozinetz CA,
McClain KL. Rate of decline of ferritin in patients
with hemophagocytic lymphohistiocytosis as a
prognostic variable for mortality. Pediatr Blood
Cancer. 2011;56(1):154-5.

Okamoto M, Yamaguchi H, Isobe Y, Yokose N,
Mizuki T, Tajika K, et al. Analysis of triglyceride
value in the diagnosis and treatment response of
secondary hemophagocytic syndrome. Intern Med.
2009;48(10):775-81.

Sankhyan SN, Saptharishi LG, Sasidaran K, Kanga
A, Singhi SC. Clinical profile of scrub typhus in
children and its association with hemophagocytic
lymphobhistiocytosis. Indian Pediatr.
2014;51(8):651-3.

Cattaneo C, Oberti M, Skert C, Passi A, Farina M,
Re A, Tozzi P, et al. Adult onset hemophagocytic
lymphobhistiocytosis prognosis is affected by
underlying disease and coexisting viral infection:
analysis of a single institution series of 35 patients.
Hematol Oncol. 2016.

Chen TL, Wong WW, Chiou TJ. Hemophagocytic
syndrome: an unusual manifestation of acute human
immunodeficiency virus infection. Int J Hematol.
2003;78(5):450-2.

Raschke RA, Garcia-Orr R. Hemophagocytic
lymphobhistiocytosis: a potentially underrecognized
association with systemic inflammatory response
syndrome, severe sepsis, and septic shock in adults.
Chest. 2011;140(4):933-8.

Maheshwari N, Mandal AK, Sahni N. Sepsis of
unknown origin with multiorgan failure syndrome:
Think of hemophagocytic lymphohistiocytosis.
Indian Journal of Critical Care Medicine: Peer-
reviewed, Official Publication of Indian Society of
Critical Care Medicine. 2015;19(7):419-21.

Riviére S, Galicier L, Coppo P, Marzac C, Aumont
C, Lambotte O, et al. Reactive hemophagocytic
syndrome in adults: a retrospective analysis of 162
patients. Am J Med. 2014;127(11):1118-25.

Li Jing. Hemophagocytic Lymphohistiocytosis:
Clinical Analysis of 103 Adult Patients. Medicine.
2014;93(2):100-5.

Li F, Yang Y, Jin F, Dehoedt C, Rao J, Zhou Y, et
al. Clinical characteristics and prognostic factors of
adult hemophagocytic syndrome patients: a
retrospective study of increasing awareness of a
disease from a single-center in China. Orphanet J
Rare Dis. 2015;10:20.

Lambotte LO, Cacoub P, Costedoat N, Le Moel G,
Amoura Z, Piette JC. High ferritin and low
glycosylated ferritin may also be a marker of

International Journal of Research in Medical Sciences | December 2016 | Vol 4 | Issue 12 Page 5323



35.

36.

37.

Deme S et al. Int J Res Med Sci. 2016 Dec;4(12):5319-5324

excessive macrophage activation. J Rheumatol.
2003;30(5):1027-8.

Fardet L, Coppo P, Kettaneh A, Dehoux M, Cabane
J, Lambotte O. Low glycosylated ferritin, a good
marker for the diagnosis of hemophagocytic
syndrome. Arthritis Rheum. 2008;58(5):1521-7.
Igbal W, Raza M, Mughal F. Infection Associated
Hemophagocytic Histiocytosis and Its Effect on
Hematological Parameters, American Journal of
Medicine and Medical Sciences. 2014;4(2):72-8.
Fardet L, Galicier L, Lambotte O, Marzac C,
Aumont C, Chahwan D, et al. Development and
validation of the H Score, a score for the diagnosis
of reactive hemophagocytic syndrome. Arthritis
Rheumatol. 2014;66(9):2613-20.

38. Tseng YT, Sheng WH, Lin BH, Lin CW, Wang JT,

Chen YC, et al. Causes, clinical symptoms, and
outcomes of infectious diseases associated with
hemophagocytic lymphohistiocytosis in Taiwanese

adults. J Microbiol Immunol Infect. 2011;44(3):191-

7.

Cite this article as: Deme S, Kakarla B, Chandra N,
Subbalaxmi MVS, Mallikharjuna S, Yadati SR.
Hemophagocytic lymphohistiocytosis secondary to
infections: a tertiary care experience. Int J Res Med
Sci 2016;4:5319-24.

International Journal of Research in Medical Sciences | December 2016 | Vol 4 | Issue 12 Page 5324



