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Introduction
Hemophagocytic lymphohistiocytosis (HLH) is a syndrome 
caused by an exaggerated inflammatory response and cytokine 
defect resulting in organ infiltration by activated cytotoxic 
T lymphocytes and histiocytes.1,2 Disproportionate levels of 
TNF-alpha; interleukins (IL) 4, 6, 8, 10, and 12; and soluble 
IL-2 receptor (sCD25) have been recorded in patients with 
HLH in combination with impaired/absent natural killer (NK) 
cell activity.3 The aforementioned parameters can aid in distin-
guishing this syndrome from etiologies with similar manifesta-

tions. Primary HLH, which generally affects infants and young 
children, is attributed to defects in perforin function. The 
incidence of secondary HLH in adults is unknown. Second-
ary HLH, either as a presenting phenomenon or developing 
during the course of a primary disease, has a broad range of 
associations, including infections (eg, Epstein-Barr virus [EBV] 
and cytomegalovirus [CMV]), rheumatic diseases, and malig-
nancies, such as lymphoma). 
 Clinical and laboratory findings are characteristic yet 
nonspecific, which can delay the diagnosis. Findings include 
prolonged fever, hepatosplenomegaly, lymphadenopathy, 
pancytopenia, rash, and neurological symptoms, usually with a 
rapidly progressing course.1,4 Classic laboratory features include 
elevated triglycerides, markedly elevated ferritin levels, hypo- 
fibrinogenemia, and abnormal liver function tests. Bone mar-
row examination often reveals characteristic hemophagocytes—
histocytes with engulfed hematopoietic elements, including nu-
cleated erythroid precursors, white blood cell precursors, and 
platelets—which are best depicted in marrow aspirate smears.
 HLH is a challenging diagnosis due to its rarity and it’s 
nonspecific presentation, and laboratory findings. Prompt rec-
ognition and diagnosis is important, given the necessity of early 
treatment to assure the best possible outcome. The main goal 
of therapy, especially when HLH is associated with malignan-
cy, is to direct therapy toward the underlying condition while 
attempting to control the amplified inflammatory reaction.4 

Case Presentation
Our patient is a 26-year-old Caucasian man with past medical 
history significant for nodular lymphocyte–predominant Hod-
gkin lympoma (NLPHL) stage IIIBs (lymph node involvement 
above and below the diaphragm with splenic involvement). 
Lymph node biopsy findings at diagnosis were typical of 
NLPHL, including macronodular architecture with a predomi-
nance of small lymphocytes, lesser numbers of histocytes, and 
a minor population of admixed lymphocyte–predominant (LP) 
cells (Figure). LP cells expressed CD45, CD20, CD79a, BCL6, 
and epithelial membrane antigen, and lacked expression of 
CD10, CD15, and CD30. Interestingly, cyclin D1 was also 
expressed by cells consistent with LP cells (large, pleomorphic 
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activation. Characteristic findings include fever, hepato-
splenomegaly, lymphadenopathy, pancytopenia, rash, 
and neurological symptoms with elevated triglycerides, 
ferritin, and hypofibrinogenemia.
 HLH is often described as primary hemophagocytic 
lymphohistiocytosis (inherited), with underlying genetic 
abnormality, or secondary (acquired) to another under-
lying condition such as a viral infection, an autoimmune 
disease, or a malignancy.
 To the best of our knowledge, this is the first case 
report of HLH complicating a nodular lymphocyte–pre-
dominant Hodgkin lymphoma (NLPHL) in an adult 
treated with rituximab, cyclophosphamide, doxorubicin, 
vincristine, and prednisone. The NLPHL showed the ad-
ditional, unusual feature of cyclin D1 expression, which, 
to our knowledge, also has not been previously report-
ed. The patient died after treatment failure following 3 
regimens of therapy. 
 High clinical suspicion of HLH should prompt immedi-
ate immunochemotherapy to reverse the otherwise high 
likelihood of a fatal outcome.
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cells having highly lobated nuclei). The patient completed 
6 cycles of rituximab, doxorubicin, vincristine, and predni-
sone (R-CHOP) with resolution of the presenting symptoms 
following 2 cycles. The patient achieved unconfirmed complete 
remission at the end of therapy due to a small residual node on 
the left infraclavicular region. 
 After 4 months, a positron emission tomography/comput-

ed tomography (PET/CT) scan to follow up on the residual 
findings described above showed persistent local uptake. This 
was removed by surgery, with pathology showing extensive 
necrosis. A second PET/CT scan showed no further abnormal 
findings. One year after completion of therapy, the patient 
was seen in the office with recurrent symptoms (mainly night 
sweats) and was found to have pancytopenia upon blood count. 

(A) Typical histology of nodular lymphocyte predominant cells, including small lymphocytes and histiocytes (hematoxylin and eosin, 400x magni-
fication). (b) The immunophenotype of LP cells included expression of epithelial membrane antigen (400x magnification). (c) Macrophage with 
engulfed band neutrophil (May-Grünwald-Giemsa, 600x magnification). (d) Macrophage with multiple engulfed nucleated erythroid precursors 
(May-Grünwald-Giemsa, 600x magnification).

FIGURE. Lymph Node Biopsy Findings at Diagnosis
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A third PET/CT scan showed an enlarged left supraclavicular 
mass (4.3 × 1.3 cm) with a standardized uptake value of 13. 
Laboratory investigation showed the following results: white 
blood cell count, 1.2 × 103/mcL; absolute neutrophils, 0.6 × 
103/mcL; hemoglobin, 11 g/dL; mean corpuscular volume, 87 
fL; platelet count, 130.000/mcL; ferritin, 1387 ng/mL; alanine 
transaminase, 122 U/L; aspartate transaminase, 121 U/L; total 
bilirubin, 2.5 mg/dL; alkaline phosphatase, 303 U/L; albumin, 
3.5 g/dL; prothrombin time, 18 seconds; creatinine, 0.8 mg/
dL. Bone marrow biopsy showed normal trilineage hematopoie-
sis and increased cellularity (70%) without evidence of lympho-
matous involvement. The patient underwent local radiation 
therapy to the supraclavicular area. 
 Six weeks later the patient was hospitalized for possible 
sepsis, because he presented with fever, splenomegaly, and cy-
topenias. The laboratory investigations showed hypertriglycer-
idemia and hyperferritenemia, with elevated liver enzymes. A 
bone marrow biopsy showed scattered histocytes displaying 
hemophagocytosis of both myeloid and erythroid precursors, 
and normal to increased cellularity with no evidence of lym-
phoma. He was treated with oral prednisone 100 mg daily and 
rituximab 375 mg/m2 intravenous once weekly for 4 weeks with 
mild improvement in his symptoms. He required intravenous 
hydration on 2 occasions following drenching sweating. 
 The patient developed severe jaundice due to progressive hepatic 
failure, acute kidney injury, and bloody diarrhea after a few weeks, 
which required readmission. Salvage therapy with alemtuzumab, 
per standard protocol, and dexamethasone 40 mg intravenous daily 
for 4 days was initiated with no significant response. The patient 
was subsequently treated with pentostatin 4 mg/m2 without a 
response. His condition further deteriorated with the development 
of disseminated intravascular coagulation. The patient was trans-
ferred to hospice and died shortly thereafter.  

Discussion
NLPHL is a rare type of Hodgkin lymphoma (HL), accounting 
for just 5% of cases. Unique findings include variants of Hod-
gkin Reed-Sternberg cells (HRS cells), also known as LP cells. 
These display an intact B-cell program, expressing pan B-cell 
markers including CD20 and CD79a; express CD45; and typ-
ically lack expression of CD15 and CD30, distinct from HRS 
cells found in classical HL. Morphologic and immunopheno-
typic features in this case were typical of NLPHL with notable 
cyclin D1 expression by LP cells.
 We are unaware of any previous case report of HLH developing in 
the course of NLPHL. It can be argued that our patient had HLH 
at initial diagnosis of NLPHL but it was not pursued. The poor 
prognosis of HLH mandates initiation of therapy as soon as possible, 
not wait for confirmation investigations when clinically suspected. 
Updated diagnostic criteria used in the HLH-2004 trial by the Histio-
cyte Society are described in the Table.5 

 In our case, diagnosis of HLH was delayed at least 6 weeks 
following development of bicytopenia, fever, splenomegaly, 
and a markedly elevated ferritin. Four of 5 criteria required 
for HLH diagnosis were met. NK activity, soluble CD25, tri-
glycerides, and fibrinogen were not assessed at that time, which 
might have been useful investigations. The patient was actually 
fulfilling the proposed diagnostic criteria, as HLH-2004 
criteria are not specific and mainly used for clinical trials.5 
The proposed criteria are 3 of 4 clinical manifestations (fever, 
splenomegaly, cytopenias, and hepatitis) in addition to 1 of 4 
investigational findings (hemophagocytosis, high ferritin, low 
fibrinogen, and absent/decreased NK cell function). 
 In a series of 34 patients with HL–associated hemophagocyt-
ic syndrome, most patients with were male, predominantly lym-
phocyte depleted, and mixed cellularity subtypes of classical HL 
(85%) with EBV involvement (95%).6 None of these patients 
had NLPHL (14 patients with unknown type). 
  Treatment of triggering infection improves outcomes. De-
scribed culprits include EBV, CMV, HIV, herpes simplex virus, 
varicella zoster virus, and Leishmania. Our patient was EBV 
immunoglobulin (Ig) G positive and IgM negative. In adult 
patients, NK/T-cell degranulation, activity studies, and genetic 
testing can be used to explore the possibility of late onset of a 
congenital variety, which was not performed in our case. 
 Malignancy-associated HLH has a worse prognosis compared 
with other secondary forms and there are no evidence-based 
guidelines to direct therapy.7 A common practice is to initiate 

TABLE. HLH 2004 Diagnostic Criteria5

The diagnosis of hemophagocytic lymphohistiocytosis 
(HLH) is established if any of the below are fulfilled:

1. A molecular diagnosis consistent with HLH is made.

2. Five of these 8 criteria are met: 

  - Fever

  - Splenomegaly

  -  Cytopenias (affecting 2-3 lineages in the  
peripheral blood)

  - Hypertriglyceridemia and/or hypofibrinogenemia

  -  Hemophagocytosis in bone marrow, spleen,  

or lymph nodes 

  - Low or absent natural killer cell activity 

  - Ferritin 500 g/L

  - Soluble CD25 (ie, sIL2r) 2400 U/mL

Supportive criteria include neurological symptoms, cerebro-
spinal f luid pleocytosis, abnormal liver function tests, hypo-
natremia, high D-dimers, and lactate dehydrogenase. The 
absence of hemophagocytosis in the bone marrow does not 
exclude HLH.
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treatment aimed at the presenting malignancy and to add other 
measures to control the hyperimmune reaction based on the 
response to initial therapy.4

 The Histiocyte Society initiated a prospective international 
collaborative therapeutic study in 1994 (HLH-94) that aimed to 
improve survival. Standard treatment for primary HLH (HLH-
94 protocol) includes 8 weeks of initial therapy, consisting of 
etoposide (150 mg/m2 twice weekly for 2 weeks and then week-
ly) and dexamethasone (initially 10 mg/m2 for 2 weeks followed 
by 5 mg/m2 for 2 weeks, 2.5 mg/m2 for 2 weeks, 1.25 mg/m2 
for 1 week, and 1 week of tapering). The initial therapy was 
followed by a continuation therapy and bone marrow transplant 
for patients with persistent disease or known familial disease. 
Patients with unresolved nonfamilial disease stopped therapy. 
The continuation therapy included dexamethasone and etopo-
side alternating every second week in combination with daily 
oral cyclosporin. Intrathecal methotrexate was administered for 
patients with progressive neurological symptoms or consistent 
abnormal cerebrospinal fluid findings.
 The HLH-94 study enrolled 119 patients who were younger 
than 15 years of age. The study excluded 6 patients who were 
subsequently found to have specific underlying disorders (4 
with hematolymphoid malignancies). This study is the only 
known study to date to show an improved survival with an 
estimated 3-year probability of overall survival of 55% (95% 
CI, 46%-64%). However, given the patient demographics, we 
speculate that the majority of the patients enrolled had a famil-
ial predisposition.8 
 Rituximab showed good response if the trigger was EBV 
infection.8,9 So et al also reported a case of HLH and auto-
immune hemolytic anemia associated with systemic lupus 
erythematosus successfully treated with rituximab that was 
refractory or intolerable to conventional therapy.10 During the 
second presentation, our patient did not respond to 4 weeks 
of rituximab and steroid treatment. He was also treated with 
cyclosporine, dexamethasone, and etoposide without signifi-
cant improvement.
 Alemtuzumab may be appropriate, instead of etoposide, in 
the case of liver failure, clinical deterioration, or no improve-
ment within 2 to 3 weeks of HLH-94 therapy.11-13 Cyclophos-
phamide, doxorubicin, vincristin, prednisone (CHOP) therapy 
for 8 weeks in 17 adult patients showed a 2-year overall sur-
vival of 44%14; however, our patient received R-CHOP as an 
initial therapy for NLPHL and repeat of the same regimen was 
not entertained. Unfortunately, most trials in the literature 
included limited numbers of patients and the various regimens 
used in those trials were not compared with HLH-94-based 
therapy, which remains the standard of care. Although hema-
topoietic stem cell transplantation in familial HLH has been 
shown to improve outcomes, its role in secondary types has 
not been defined.3  

Conclusion
Despite improvements in the diagnosis and treatment of HLH, 
this entity remains an often-fatal clinical syndrome that requires 
prompt recognition and intervention. HLH can be associated 
with NLPHL, and clinician awareness of early manifestations is 
crucial to avert fatal outcomes. More effective therapies are also 
required to improve patient outcomes and should be a focus of 
further studies.
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