
 

                                                       International Journal of Research in Medical Sciences | August 2017 | Vol 5 | Issue 8    Page 3758 

International Journal of Research in Medical Sciences 

Rajendran A et al. Int J Res Med Sci. 2017 Aug;5(8):3758-3766 

www.msjonline.org pISSN 2320-6071 | eISSN 2320-6012 

Case Report 

Triple threat: pregnancy, SLE, EBV as potential triggers in secondary 

hemophagocytic lymphohistiocytosis 

Aiswarya Rajendran*, Akil Adrian Sherif, Arun Divakar, Sandeep Surendran,                                   

Jyothi Visalakshy, Madhavan Pillai Gopalakrishna Pillai  

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

HLH is a poorly diagnosed condition that can be fatal if 

not promptly recognized. Diagnosing this condition is 

wrought with challenges in the form of ambiguous 

clinical features, lack of specific diagnostic tests and the 

relative rarity of the condition resulting in it being missed 

in many differential lists. In addition, HLH is seen to 

occur secondarily in a wide variety of clinical scenarios 

where the immune system is compromised or modulated. 

In present case report, we bring attention to such a case 

that occurred in the background of three other conditions 

viz; SLE, EBV infection and pregnancy. While all three 

conditions have been described in literature to trigger 

HLH, we failed to find reports of these conditions 

occurring simultaneously in a patient. A systematic 

review of literature led us to 23 cases of HLH in 

pregnancy reported worldwide, none of which have a co-

occurrence of both EBV and SLE (Table 4). We examine 

these cases and discuss the immunomodulation seen in 

pregnancy that may potentially render the patient 

susceptible to this condition along with a brief review of 

the HLH syndrome and our case in specific.  

CASE REPORT 

A 29-years-old lady with no known comorbidities 

presented to us with complaints of fever with chills and 

rigors of 3 days’ duration. The patient had undergone IVF 

and embryo transfer 20 days prior to the onset of these 

symptoms. The fever was sudden in onset and high grade 

in intensity with no diurnal variation. It was associated 

with 3-4 episodes of non-bilious, non-blood-stained 

vomiting and 4-5 episodes of loose stools per day, devoid 
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ABSTRACT 

 

We present a case of hemophagocytic lymphocytosis (HLH) that occurred secondary to a combination of Epstein Barr 

virus (EBV) infection and systemic lupus erythematosus (SLE) in early pregnancy. A 29-years-old lady presented 

with complaints of fever, vomiting and loose stools. She underwent successful in-vitro fertilization (IVF) and embryo 

transfer 20 days prior to the onset of these symptoms. Her blood investigations revealed anemia, neutropenia, 

hyperferritinemia and hypertriglyceridemia, eventually resulting in a diagnosis of HLH further substantiated by bone 

marrow examination. Additional investigations revealed positive anti-dsDNA and EBV IgM antibodies amongst other 

findings, adding SLE and EBV to the diagnoses. They were considered potential triggers for HLH. However, the 

occurrence of these events following IVF poses the question of whether pregnancy played a role in the development 

of HLH. Our patient responded well to pulse steroid therapy and has had an uneventful course till date. 
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of any blood or mucus. There was no associated 

abdominal pain. Upon examination, she was conscious 

and oriented with a temperature of 38.5˚C, heart rate of 

110/minute, respiratory rate of 21/minute and had pallor 

of the palpebral conjunctiva.  

Systemic examination was within normal limits. She was 

admitted for further evaluation and management. On the 

day of admission, her blood investigations revealed 

bicytopenia with hemoglobin of 8.9 g/dl, RBC count of 

3.4 x 1012 cells/L and WBC count of 0.9 x 109 cells/L 

(Table 1). Her peripheral blood smear examination 

revealed dimorphic anemia with microcytosis and 

leukopenia. A provisional diagnosis of neutropenic sepsis 

was made and she was started on antibiotics empirically. 

Despite therapy her neutropenia persisted and hence a 

bone marrow study was sought which revealed evidence 

of hemophagocytosis (Figure 1). At this point, a 

differential of HLH was considered and further work up 

for the same was initiated. Investigations revealed 

transaminitis, hyperferritinemia, hypertriglyceridemia 

and elevated LDH as outlined in Table 2. This was 

consistent with the HLH-2004 guidelines with 5 out of 

the 8 criteria being present resulting in a diagnosis of 

HLH.1 The ‘HScore’, a diagnostic scoring system 

developed in France that aids diagnoses of 

hemophagocytic syndrome, was calculated as well and 

found to be 207 (92% probability of having HLH).2  

Without further delay, she was started on 

Methylprednisolone pulse therapy at a dose of 

1g/day.Attempting to delineate the etiology, a panel of 

tests including autoimmune and viral markers were run. 

Her autoimmune work up returned positive ANA, 

positive anti-dsDNA, low C3, C4 and a positive direct 

Coomb’s test suggesting hemolytic anemia. A new 

diagnosis of SLE was established based on SLICC 

criteria according to which she met 4 out of the 17 

criteria.3  

 

Table 1: Routine blood investigations, day 0-14. 

Investigation 
Day 

0 

Day 

1 

Day 

2 

Day 

3 

Day 

4  

Day 

5 

Day 

6 

Day 

7 

Day 

8 

Day 

9 

Day 

10 

Day 

11 

Day 

12 

Day 

13 

Day 

14 

Hemoglobin 

(g/dl) 
8.9 8.7 9.1 8.5 8.7 7.45 8.39 7.9 7.9 8.3 8.5 8.9 8.9 9.6 9.4 

RBC 

(x 1012/L) 
3.4 3.5 3.8 3.6 3.6 3.35 3.6 3.8 2.93 3.4 3.4 3.6 3.5 3.45 3.8 

Platelet  

(x 109/L) 
185 110 163 132 191 155 135 203 225 290 233 287 270 219 259 

WBC  

(x 109/L) 
0.903 0.7 0.7 0.6 0.5 1.27 1.30 1.8 2.64 3.1 3.3 4.2 4.9 5.1 4.6 

Neutrophil 

(%) 
49.6 51.9 38.4 31.3 16.3 48.9 55.0 56.3 70.4 66.1 66.5 64.0 63.4 76.2 75.3 

Lymphocyte 

(%) 
37.1 34.1 45.8 52.8 70.5 37.8 29.1 33.5 20.8 19.4 20.6 21.0 21.6 16.1 16.6 

Total 

bilirubin 

(mg/dl) 

0.4       0.23     0.42             0.59 

SGOT 

(IU/L) 
241.4       228.9     101.1             78.3 

SGPT 

(IU/L) 
59.0       78.5     79.5             94.8 

ALP (IU/L) 127.3       178.9     152.7             79.7 

Serum 

albumin 

(g/dl) 

2.83       3.14     2.77             3.09 

Serum globulin 

(g/dl) 
3.5       3.6     3.4             3.3 

 

Viral markers showed IgM antibodies against EBV viral 

capsid antigen (VCA). Viral DNA quantification via PCR 

was not performed at the time, although retrospectively it 

would have been an ideal contribution to follow-up of the 

infection. Nonetheless, IgM antibodies to EBV VCA is 

highly sensitive and specific for acute infection and 

reactivation of a latent infection (Table 2).4 With the 

additional diagnoses of SLE and EBV, HLH was 

believed to be secondary in etiology with either or both 

serving as triggers. 
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Table 2: Other investigations. 

 

Investigation Value Day 

ESR (mm/hr) 108 0 

CRP (mg/L) 135 0 

Creatinine (mg/dl) 0.65 0 

Urine examination Normal 0 

Ultrasound abdomen Normal 0 

Serum ferritin (ng/ml) 3714.9 0 

Beta-hCG (mIU/L) 10371.06 0 

Fibrinogen (mg/dl) 296 1 

Peripheral Smear Dimorphic anemia with microcytes and leukopenia 1 

LDH (IU/L) 1416.0 3 

Coomb’s test direct Positive (+1) 3 

Serum ferritin (ng/ml) 5493.3 3 

Serum triglycerides (mg/dl) 374.5 3 

Beta-hCG (mIU/L) 14339.37 3 

Prothrombin time with INR 13.5/14.6/0.91 5 

Activated partial thromboplastin time 29.3/32.2 5 

APLA IgG (GPL U/ml) 3.15 5 

APLA IgM (MPL U/ml) 3.85 5 

Bone marrow aspiration* 
Partly dilute marrow with increase in lymphocytes 

(30%) with evidence of hemophagocytosis. 
6 

C3 complement fraction 48.0 7 

C4 complement fraction 4.36 7 

Anti-dsDNA (IU/ml) 87 7 

ANA screen (IFA) Homogenous pattern (3+) 7 

Anti Jo antibody (EU) 2.18 (negative) 7 

Anti Scl 70 (EU) 2.95 (negative) 7 

Anti SS-A antibody (EU) 2.16 (negative) 7 

Anti SS-B antibody (EU) 2.67 (negative) 7 

Anti RNP antibody (EU) 1.62 (negative) 7 

Anti Sm antibody (EU) 2.81 (negative) 7 

IgM EBV (VCA) 0.22 (positive) 7 

Serum ferritin (ng/ml) 20 28 

Immunologic investigations limited to those described above. Tests for soluble IL-2 receptor alpha, flow cytometry, NK cell 

function, gene mutations and HLA typing were not performed. 

 

 

 

Figure 1: Bone Marrow aspirate of the patient 

showing evidence of phagocytosis with a histiocyte 

and containing an engulfed neutrophil and platelets 

on Wright-Giemsa stain. 

Differential diagnosis 

• Sepsis induced neutropenic syndrome / multi-organ 

dysfunction syndrome (MODS).5  

• Hematological malignancies such as leukemias and 

lymphomas.6,7 

• Autoimmune lymphoproliferative syndrome 

(ALPS).6 

• Systemic lupus erythematosus (SLE).7 

• HELLP syndrome.8 

Treatment 

In conjunction with the patient’s initial presentation, a 

provisional diagnosis of neutropenic sepsis was made. 

She was treated with Ceftazidime empirically along with 

supportive therapy. However, her symptoms and counts 

failed to improve thereby warranting an escalation in her 
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antibiotic regimen to Meropenem and Micafungin for 

fungal cover.  

Despite these measures, her neutropenia continued to 

persist prompting the need for a bone marrow study; this 

revealed evidence of hemophagocytosis and a diagnosis 

of HLH was eventually made.  

Treatment guidelines for HLH remain complex, dynamic 

and continue to evolve with new evidence. While no 

established treatment protocol exists for adult HLH, those 

employed in the HLH-94 and 2004 clinical trials serve as 

guidelines. Our patient, being clinically stable was started 

on pulse steroid therapy with Methylprednisolone at a 

dose of 1g/day for five days as per the Histiocyte society 

HLH-94 treatment guidelines.9  

The dose was decreased to 500mg/day for the next three 

days and then she was switched to oral steroids at a dose 

of 160 mg/day which was gradually tapered off over a 

course of 8 weeks. 

Induction therapy as recommended by the HLH-94 

guidelines is reserved for patients with a clinically 

deteriorating course, CNS involvement, steroid refractory 

cases, a recurrent disease or those patients being prepared 

for a hematopoietic stem cell transplant.1,9 

 Induction therapy includes various chemotherapeutic 

drugs such as Dexamethasone, Etoposide and intrathecal 

Methotrexate in various doses and combinations based on 

the patient’s clinical profile. A targeted approach using 

anti-interferon gamma monoclonal antibodies called NI-

0501 that emerged during the HLH-2004 trial and 

currently in phase II clinical trials appears promising, 

with better outcomes and fewer adverse effects.10  

 

 

Table 3: Revised diagnostic guidelines for HLH, Henter et al. reproduced with permission from pediatric blood and 

cancer/John Wiley and Sons.1 

 

Outcome and follow-up  

The patient responded well to steroid therapy with 

resolution in her symptoms and an improvement in her 

counts. The patient was discharged in a hemodynamically 

stable and afebrile condition 14 days after her symptoms 

started.  

Serum ferritin was repeated at follow up four weeks after 

initial presentation, and was found to be 20 ng/mL 

suggestive of disease remission.11 She is now in the 26th 

week of gestation with a viable twin gestation without 

any symptoms or relapses upon follow up. 

DISCUSSION 

HLH is a relatively rare entity and is characterized by 

abnormal immune activation involving host lymphocytes 

and macrophages resulting in excessive inflammation and 

tissue destruction. Failure of the normal downregulation 

of activated lymphohistiocytes occurs, perpetuating an 

acute state of hypercytokinemia. Typically, the 

pathological picture associated with HLH may depict 

hemophagocytosis in the bone marrow, but this is not 

synonymous with HLH and either can occur in the 

absence of the other.12,13 Mortality associated with HLH 

hovers around 42% unless recognized and treated in a 

The diagnosis HLH can be established if one of either 1 or 2 below is fulfilled 

A molecular diagnosis consistent with HLH 

Diagnostic criteria for HLH fulfilled (five out of the eight criteria below) 

Initial diagnostic criteria (to be evaluated in all patients with HLH) 

Fever 

Splenomegaly 

Cytopenia (affecting ≥ 2 of 3 lineages in the peripheral blood) 

• Hemoglobin < 90 g/L (in infants < 4 weeks: hemoglobin < 100 g/L) 

• Platelets < 100 x 109/L 

• Neutrophils < 1.0 x 109/L 

Hypertriglyceridemia and/or hypofibrinogenemia 

• Fasting triglycerides 3.0 mmol/L (i.e., 265 mg/dl) 

• Fibrinogen ≤ 1.5 g/L 

Hemophagocytosis in bone marrow or spleen or lymph nodes 

No evidence of malignancy 

New diagnostic criteria 

• Low or absent NK-cell activity (per local laboratory reference) 

• Ferritin 500 mg/L 

• Soluble CD25 (i.e., soluble IL-2 receptor) 2,400 U/ml Co 
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timely fashion wherein lies the importance of swiftly 

diagnosing this condition.14 

HLH can occur in any age group and has been described 

in adults as old as 70. But it is commonly seen in infants 

and children, especially the familial form involving 

genetic mutations. HLH may be classified as primary or 

secondary. The former, also referred to as familial HLH, 

arises from one or more genetic mutations whereas 

secondary or sporadic HLH occurs in response to a clear 

trigger, in patients with no known predisposing genetic 

mutations. These triggers may be broadly classified as 

those leading to immune activation, usually infections 

and most commonly Epstein-Barr viral infections; and 

those resulting in immune suppression; these include 

inherited immune deficiency syndromes, malignancies, 

HIV infections and rheumatological disorders to name a 

few. Secondary HLH at times can resolve spontaneously 

on treatment of the underlying disorder and in general 

may not require chemotherapy. Primary HLH on the 

other hand can be rapidly fatal and usually necessitates 

use of the full regimen described in the HLH-2004 

protocol. In adults, HLH may be suggestive of an 

underlying hematologic malignancy and in many cases, 

serves as a trigger for HLH as well.15-19 Occasionally 

HLH tends to be discovered prior to the underlying 

malignancy.20 Such cases tend to have a more turbulent 

clinical course with poorer outcomes and physicians must 

be wary of these possibilities while dealing with 

HLH.21,22 

 

Table 4: Summary of cases of HLH in pregnancy (amended from Tumian et al and Kanako et al)8,28 

Study 
Age 

(years) 

Gestational age at 

diagnosis (weeks) 

Associated 

illness/trigger 
Treatment 

Outcome of 

pregnancy 

Kim7 29 12 SLE 
IVIG, Steroids, 

Splenectomy 

Therapeutic abortion at 

14 weeks  

Gill et al29 30 18 No Trigger 
High dose gamma-

globulin 

Delivery at term. 

Mother and baby alive.  

Yamaguchi et 

al26 NA Second trimester HSV-2 

Acyclovir (750 mg/d) 

and prednisolone (30 

mg/d) / transient 

reduction in fever IV 

pulse 

methylprednisolone 

followed by full-dose 

prednisolone and later 

cyclosporine A 

Delivered at 37 weeks. 

Mother and baby alive 

Mihara et al30 32 16 EBV 

Methylprednisolone 1 

g/d for 3days, IVIG 

20 g/d for 3 days, 

acyclovir 750 mg/d + 

gabexate mesilate 2 

g/d. Maintenance: 

oral prednisolone 5 

mg/d, camostat 

mesilate 600 mg/day 

Delivered at 35 weeks. 

Mother and baby alive 

Dunn et al31 41 19 Still’s disease Steroids 
Delivered at 30 weeks. 

Mother and baby alive 

Mayama et 

al32 28 19 Parvovirus B19 Steroids 
Delivered at 37 weeks. 

Mother and baby alive 

Arewa and 

Ajadi33 
31 21 

HIV and 

Malaria 

Anti-malarial 

treatment 

(amodiaquine) and 

HAART 

Delivered at term.  

Mother and baby alive 

Nakabayashi 

et al34 30 21 Preeclampsia 

Antibiotics + 

Immunoglobulin- No 

response 

Delivered at term.  

Mother and baby alive 

Hannebicque-

Montaigne et 

al35 

29 21 SLE NA NA 

Pérard et al36 28 22 SLE 
IVIG 1 g/kg/d for 2 d 

then IV 

Delivered at 30 weeks. 

Mother and baby alive 



Rajendran A et al. Int J Res Med Sci. 2017 Aug;5(8):3758-3766 

                                                       International Journal of Research in Medical Sciences | August 2017 | Vol 5 | Issue 8    Page 3763 

methylprednisolone 1 

g/d for 3 d followed 

by oral prednisone 0.5 

mg/kg/d Another 2 

doses of IVIG given 

at 28 weeks and 30 

week of gestation, 

respectively 

Teng et al37 28 23 

Autoimmune 

hemolytic 

anemia (AIHA) 

Steroid- unresponsive 

Fetal demise at 29 

weeks due to 

respiratory distress. 

Mother alive 

Hanaoka et 

al38 33 23 
B cell 

lymphoma 

Steroids no response 

Six cycles of R-

CHOP, then 

autologous peripheral 

blood stem cell 

transplantation 

Delivered at 28 weeks. 

Mother and baby alive 

Kanako et al28 26 23 Liver abscess None 
Death of mother and 

fetus. 

Chien et al39 28 23 EBV Steroids 
Delivered at 30 weeks. 

Mother and baby alive 

Goulding et 

al40 27 23 HSV Steroids, Acyclovir. 

Fetal demise at 23 

weeks due to 

respiratory distress. 

Mother alive. 

Zaibi et al41 33 24 SLE Steroids 

Pregnancy terminated 

at 33 weeks. Mother 

alive 

Pawar et al42 30 24 
Visceral 

Leishmaniasis 
Steroids 

Delivered at 38 weeks. 

Mother and baby alive. 

Chmait et al43 24 29 EBV 

IV immunoglobulin 

60 g/d for 3 d and IV 

acyclovir 750 mg 

every 12 h 

Delivered at 30 weeks. 

Maternal death due to 

coagulopathy and 

Multiorgan failure. 

Fetus alive 

Klein et al44 39 30 EBV 

Steroids, 

Cyclosporine A, 

Etoposide, 

Rituximab: No 

response 

Maternal Death. Fetus 

alive 

Tumian et al8 35 38 CMV  
Steroids, 

Plasmapheresis, IVIG 

Delivered at 38 weeks. 

Mother and baby alive 

Yoshida et al45 33 After delivery SLE Steroids Mother and baby alive 

Tsuda et al46 30 
9 days after 

delivery 
Parvovirus B19 NA NA 

Komaru et al47 36 
38 days after 

delivery 

Primary 

Sjogren’s 

syndrome 

Steroids Mother and baby alive 

NA = information not available 

 

The clinical manifestations seen in HLH usually begin as 

a febrile illness with a dysfunction of multiple organ 

systems. The clinical profile of such presentations may be 

generally described as an acutely ill patient with 

cytopenia of more than one cell line, abnormal liver 

function tests, neurological symptoms, coagulopathy with 

elevated D-dimers and multi-organ dysfunction. Other 

commonly encountered clinical features as described by 

the HLH-94 study include hepatomegaly, 

lymphadenopathy, rash, diarrhea, bleeding and 

neurological symptoms.23 While many of the symptoms 

seen in this condition remain non-specific, some studies 

mention hepatitis with hepatomegaly as being extremely 

common. 
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Based on the HLH-2004 criteria, a positive diagnosis 

constitutes at least 5 out of 8 factors presented in Table 3. 

Regardless of diagnostic guidelines, one must have a high 

index of suspicion for HLH in clinically relevant 

situations, considering the high mortality associated with 

delayed treatment. Guidelines were developed for 

purposes of research and need not necessarily capture all 

cases of HLH within its description. Hence the modified 

diagnostic criteria were proposed which calls for a 

positive diagnosis if at least 3 of 4 clinical findings 

(fever, splenomegaly, cytopenias or hepatitis) and 1 of 4 

immune markers (hemophagocytosis, hyperferritinemia, 

reduced NK function or increased sIL2Rα) are present.9,24 

Pregnancy is a unique physiological state about the lack 

of an immune response to the developing fetus; 50% of 

which is foreign. Though pregnancy is not truly a state of 

immunodeficiency, there does exist a component of 

immune suppression. It has been suggested that maternal 

cell mediated immunity is suppressed while maintaining 

the humoral immunity intact as a mechanism to tolerate 

fetal antigens. This immune modulation may be attributed 

to the shift seen from Th1 to Th2 predominance 

expressed by the maternal T helper lymphocytes as an 

adaptation response to the growing fetus.25 While these 

changes are believed to occur at the maternal-fetal 

interface, it does affect systemic immunity making the 

mother more susceptible to infectious agents.8 This 

decrease in cell mediated immunity has been 

hypothesized to be responsible for the excessive 

activation of lymphohistiocytes, a Th2 response as 

opposed to the normal Th1 response.26,27 This may lead to 

immune activation scenarios such as HLH. 

Our patient, after presenting with HLH was subsequently 

diagnosed with an EBV infection and SLE on further 

workup. The temporal order of their occurrences is 

unknown. This brings up the possibility that, the 

backdrop of SLE and pregnancy may have predisposed 

the patient to a certain degree of immune compromise 

that allowed the development of an EBV infection that 

subsequently triggered HLH. While any of the 

alternatives remain viable possibilities, the occurrence of 

HLH following a positive pregnancy cannot be ignored. 

A review of literature on MEDLINE and Cochrane 

databases using relevant ‘MeSH’ terms and keywords led 

us to compile 23 reported cases (Table 4) of HLH in 

pregnancy. It is important to note that 9 of the 23 (39%) 

cases were triggered by either SLE or EBV. We were 

also able to delineate that all the 23 cases occurred during 

or following the second trimester of pregnancy. The 

earliest occurrence of HLH in pregnancy was at 12 

weeks.7 Considering our patient’s symptoms began 

merely 20 days following embryo transfer, it raises the 

dilemma of whether pregnancy was an inciting event that 

led to HLH or simply a coincidence. We cannot draw 

firm conclusions in the role of pregnancy being a 

potential trigger. Further research in areas of gestational 

immunology and HLH may shed more light on the 

matter. 

Arriving at a diagnosis of HLH can be quite challenging 

due to the relative rarity of the condition, variability in 

presentation and the non-specificity of the features seen. 

While such challenges remain, it is imperative to 

diagnose this condition promptly and initiate therapy. 

• HLH is a syndrome characterized by phagocytosis of 

host cells by macrophages and lymphocytes due to 

abnormal immune activation.  

• A typical clinical profile of HLH is an acutely ill 

patient with cytopenia of more than one cell line, 

abnormal liver function tests, neurological symptoms 

and multi-organ dysfunction with hyperferritinemia 

and hypertriglyceridemia. 

• In adults, secondary HLH is relatively more common 

and is usually triggered by a viral infection, 

autoimmune condition or malignancy. The primary 

form is commoner in children.  

• Morbidity and mortality is high in the absence of 

therapy and hence treatment must not be delayed if 

the modified diagnostic criteria are satisfied. 

• In a confirmed case of HLH, identification of 

underlying autoimmune, neoplastic and infectious 

triggers is important.  
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