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Abstract. Hemophagocytic syndrome 
(HPS) is a rare condition caused by dysregu-
lated activation of the immune system lead-
ing to infiltration of bone marrow and organs 
by nonmalignant macrophages that phago-
cytose blood cells. Primary HPS is caused 
by inherited immune dysregulation whereas 
secondary HPS is triggered by neoplastic, in-
fectious or autoimmune diseases. Clinically, 
the syndrome presents with continuous high-
grade fever in association with multi-organ 
involvement. Few data are available regard-
ing renal manifestations of HPS. We report a 
60-year-old patient with NK/T cell nasopha-
ryngeal extranodal lymphoma who presented 
with acute kidney injury and nephrotic range 
proteinuria in association with fever and 
pancytopenia. A kidney biopsy was consis-
tent with collapsing glomerulopathy. A final 
diagnosis of HPS was made on the basis of 
clinical, laboratory, and bone marrow biopsy 
findings in accordance with established diag-
nostic criteria. Steroid therapy was initiated. 
However, the patient failed to recover his 
renal function and remained hemodialysis-
dependent. Key diagnostic and therapeutic 
challenges and strategies used to overcome 
those challenges are discussed.

Introduction

Hemophagocytic syndrome (HPS) is a 
syndrome of excessive immune activation 
characterized by bone marrow and organ in-
filtration by activated, nonmalignant macro-
phages, which phagocytose blood cells [1]. 
The cellular proliferation is accompanied by 
the release of pro-inflammatory cytokines [2, 
3]. The excessive inflammation is thought to 
be caused by a lack of normal down-regula-
tion of activated macrophages and lympho-
cytes [4]. HPS may be primary as observed 
in genetic diseases affecting the immune 

system or secondary to a malignancy, an au-
toimmune disease or a severe infection [5].

Clinically, common presenting features 
include fever, hepatosplenomegaly, lymph-
adenopathy, and jaundice. Other manifesta-
tions include skin rash, lung infiltration, and 
hemorrhagic complications. Pancytopenia, 
liver test abnormalities, coagulopathy with 
low fibrinogen levels, marked hypertriglyc-
eridemia, and elevated serum ferritin are 
some of the frequent laboratory findings [6].

The diagnosis is confirmed by the pres-
ence of pathognomic genetic mutation or ful-
fillment of the diagnostic criteria established 
by the Histiocyte Society (Table 1) one of 
which is diffuse infiltration by well-differen-
tiated macrophages, actively phagocytosing 
hematopoietic elements in the bone marrow, 
lymph nodes, liver, or spleen [7, 8].

Data related to renal complications are 
limited. Renal involvement has previously 
been reported in 24 adult cases, mostly as 
acute renal failure [9]. Nephrotic syndrome 
has also been described. Collapsing glomeru-
lopathy is extremely rare with only six previ-
ous cases reported in the literature [1, 9, 10].

We report an unusual case of collapsing 
glomerulopathy associated with HPS that 
complicated NK/T cell nasopharyngeal ex-
tranodal lymphoma.

Case report

A 60-year-old African American male 
presented with dysphagia, odynophagia, 
fatigue, weight loss, and a decline in urine 
output. He also reported nausea, vomiting, 
and marked decrease in oral intake. His past 
history is remarkable for hypertension and 
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NK/T cell nasopharyngeal extranodal lym-
phoma diagnosed 5 months earlier for which 
he has received localized radiation therapy, 
54 Gy in 2 Gray fractions using intensity 
modulated radiation therapy (IMRT). Bone 
marrow biopsy done at diagnosis was nega-
tive for any involvement with lymphoma. 
Chemotherapy had been planned but not 
started due to missed oncologic appoint-
ments. He was not on any prescribed or over-
the-counter medications and denied any use 
of nonsteroidal anti-inflammatory drugs or 
recent exposure to radiocontrast agents.

On examination, his initial vital signs 
were within normal limits. He had dry nasal 
mucosa with crusting but no bleeding and 
the nasal septum was intact without perfora-
tions. The oral cavity was dry but with no le-
sions, masses, or ulcers. He had no jaundice, 
lymphadenopathy, or palpable hepatospleno-
megaly. He had dry skin with decreased skin 
turgor and no extremity edema.

Laboratory data were remarkable for 
acute kidney injury with a serum creatinine 
(Cr) of 15.2 mg/dL and blood urea nitrogen 
(BUN) of 174 mg/dL. He had a baseline Cr 
of 1.01 mg/dL and BUN 24 mg/dL 3 weeks 
earlier. Renal ultrasound was unremarkable. 
Urinalysis of specimen collected from a Fol-
ey catheter showed 3+ protein, 3+ blood, oc-
casional granular casts, and 20 – 30 red blood 
cells (RBCs)/high power field (HPF). A spot 
urine protein to creatinine ratio was 6.25 gm/
gm. His hemoglobin (Hb) was 7.2 g/dL with 
platelets 132 k/cumm and white blood cell 

(WBC) count was 2.3 k/cumm with abso-
lute lymphocyte count of 0.3 k/cumm. He 
became progressively more pancytope-
nic over the next several days with a nadir 
WBC count of 1.4 k/cumm, platelet count of 
36 k/cumm, and hemoglobin of 6.1 gm/dL. 
Lactate dehydrogenase (LDH) was found 
to be elevated at 1,313 U/L and haptoglo-
bin was low (< 8 mg/dL). Coombs’ test was 
negative. He was started on plasmapheresis 
for suspected thrombotic microangiopathy 
pending ADAMSTS13 activity. Peripheral 
blood smear examination however did not 
reveal any shistocytes. ADAMTS13 activity 
was found to be 55% at which time plasma-
pheresis was stopped. Serology tests for lu-
pus and HIV were negative. Anticardiolipin 
antibodies, anti-β2-glycoprotein I antibodies 
and lupus anticoagulant testing were nega-
tive. He remained oliguric and was initiated 
on hemodialysis. During the course of his 
hospitalization, he started having persistent 
fever of up to 39 °C. Extensive work-up 
failed to disclose infectious etiology for his 
fever. Due to the presence of unexplained 
renal failure, elevated LDH, and Coombs’ 
negative hemolytic anemia, the diagnosis of 
atypical hemolytic uremic syndrome (aHUS) 
was strongly considered and therapy with 
complement inhibition was entertained. 
However this was deferred due to the ab-
sence of shistocytes in the peripheral blood, 
and a kidney biopsy was pursued instead. 
Kidney biopsy was consistent with collaps-
ing glomerulopathy with evidence of tubular 

Table 1. Diagnostic criteria for hemophagocytic syndrome used in the HLH-2004 trial*.

The diagnosis of hemophagocytic syndrome may be established when:
A. Molecular diagnosis consistent with HLH: pathologic mutations of PRF1, UNC13D, Munc18-2, 
Rab27a, STX11, SH2D1A, or BIRC4
Or
B.  Five of the 8 criteria listed below are fulfilled:
1. Fever ≥ 38.5 °C
2. Splenomegaly
3. Cytopenias (affecting at least 2 of 3 lineages in the peripheral blood):
 Hemoglobin < 9 g/dL
 Platelets < 100 × 103/mL
 Neutrophils < 1 × 103/mL
4. Hypertriglyceridemia (fasting > 265 mg/dL) and/or hypofibrinogenemia (< 150 mg/dL)
5. Hemophagocytosis in bone marrow, spleen, lymph nodes, or liver
6. Low or absent NK-cell activity
7. Ferritin > 500 ng/mL
8. Elevated sCD25 (α-chain of sIL-2 receptor)

*Adopted from reference [8].



Collapsing glomerulopathy with hemophagocytic syndrome 13

injury, moderate interstitial fibrosis, and tu-
bular atrophy but no pathologic evidence of 
thrombotic microangiopathy (Figure 1).

The diagnosis of collapsing glomerulop-
athy in a patient with NK/T cell lymphoma 
raised suspicion for HPS and a bone mar-
row (BM) biopsy was obtained. BM biopsy 
showed increased hemophagocytic activity 
with many ingested RBCs, neutrophils, and 
platelets (Figure 2). Additional laboratory 
data were as follows: fibrinogen: 123 mg/dL, 
fasting triglyceride level: 361 mg/dL, and 
ferritin 7,265 ng/mL. The presence of fever, 
pancytopenia, hypertriglyceridemia, hypo-
fibrinogenemia, markedly elevated ferritin 
level, and hemophagocytosis on BM biopsy 
established the diagnosis of HPS in our pa-
tient (Table 1). He was started on dexametha-
sone for HPS, starting with 10 mg/m2 daily 
with plan to taper every 2 weeks. Chemo-
therapy was not part of his initial regimen for 
treating HPS due to poor performance status.

His blood counts started to improve. 
However he developed cough, dyspnea, and 

Figure 1.  Light microscopy (A – C) and electron microscopy (D) pictures of a renal biopsy specimen. A: 
PAS stain showing glomerular tuft collapse and overlying epithelial hyperplasia. B: Jones’ silver stain 
showing glomerular tuft collapse and overlying epithelial hyperplasia. C: Light microscopy showing acute 
tubular injury. D: Electron microscopy showing diffuse podocyte foot process effacement.

Figure 2. Bone marrow biopsy showing hemo-
phagocytosis. Arrows depict red blood cells en-
gulfed by macrophages in the bone marrow.
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worsening respiratory and mental status. 
A CT scan of the chest showed new bilat-
eral pulmonary nodules with surrounding 
ground-glass halo and mild bilateral pleural 
effusion. Bronchoscopy with bronchoalveo-
lar lavage specimens as well as CT-guided 
lung biopsy samples came back negative 
for viral, bacterial, fugal, and mycobacte-
rial pathogens. However the CT-guided lung 
biopsy findings were consistent with pulmo-
nary involvement with his known NK/T cell 
lymphoma. Pleural fluid analysis was also 
positive for malignant cells with a popula-
tion of CD56-positive T-cells consistent with 
pleural involvement with his NK/T cell lym-
phoma. A CT scan of the head was negative 
for any acute intracranial abnormality and 
cerebrospinal fluid analysis was negative for 
infection and malignancy.

He was subsequently started on PEG-
asparaginase, vincristine, and prednisone 
therapy for his advanced NK/T cell lym-
phoma. He was also given intrathecal cytara-
bine. Although there was slight improvement 
in the size of pulmonary nodules after che-
motherapy, he continued to have persistent 
pleural effusion and worsening overall per-
formance status. As a result, chemotherapy 
was discontinued and the patient was placed 
on palliative care.

Discussion

NK/T cell lymphomas are a rare form 
of Non-Hodgkin’s lymphoma representing 
~ 10% of all newly diagnosed peripheral T-
cell lymphomas [11]. About 70% present as 
nasal tumors and the rest as extra-nasal type. 
Most cases are derived from NK cells with 
expression of CD56 and cytoplasmic CD3. 
A large number of patients with nasal type 
NK/T cell lymphoma present at early stage 
with single site of disease involvement [12]. 
The therapy for NK/T cell lymphoma is ra-
diotherapy alone or in combination with che-
motherapy, with reported complete response 
rates of ~ 50 – 60% for early-stage nasal type 
and a long-term overall survival of ~ 40%. 
The prognosis of late-stage disease is obvi-
ously poor [11, 12]. Association of NK/T cell 
lymphoma and HPS has been described in 
the past especially at the relapse setting simi-
lar to our patient [13]. However, the combi-

nation of collapsing glomerulopathy from 
HPS complicating NK/T cell lymphoma is 
very unusual [9].

Our patient presented with acute kidney 
injury (AKI) the etiology of which was ini-
tially unclear. Volume depletion due to poor 
oral intake owing to dysphagia, odynopha-
gia, and vomiting was suspected but was 
ruled out as he failed to respond to volume 
expansion. Although there was no nephro-
toxic exposure, acute tubular necrosis of 
ischemic nature resulting from a prolonged 
prerenal state due to poor intake and vom-
iting was a definite consideration. However, 
the severity of his AKI was felt to be out of 
proportion to the degree of volume deple-
tion. Furthermore, the urine sediment exami-
nation was not characteristic of acute tubular 
necrosis (ATN). The presence of 3+ protein 
on urinalysis along with a spot urine protein 
to creatinine ratio of 6.25 gm/gm was also 
against the diagnosis of ATN. The develop-
ment of worsening pancytopenia further 
pointed towards additional pathology.

The combination of Coombs’ negative 
hemolytic anemia, thrombocytopenia, el-
evated LDH, along with AKI made throm-
botic microangiopathy (TMA) a strong con-
sideration in our patient [14]. In addition to 
thrombotic thrombocytopenic purpura (TTP) 
and typical or atypical hemolytic uremic 
syndrome, TMA may occur secondary to 
other disorders such as malignant hyperten-
sion, scleroderma, antiphospholipid anti-
body syndrome, systemic lupus erythema-
tosus, HIV infection, radiation nephropathy, 
renal allograft rejection, allogeneic HSCT, 
medications including immunosuppressive 
and chemotherapeutic agents, infections, and 
disseminated malignancy [14]. Our patient 
had a normal blood pressure and had no fea-
tures of scleroderma. Serologic tests for an-
tiphospholipid antibody syndrome, systemic 
lupus erythematosus and HIV were also neg-
ative. He received only localized radiation 
and had no history of solid or hematopoietic 
stem cell transplantation. He had no history 
of exposure to medications and chemothera-
peutic agents known to be associated with 
TMA. Furthermore a thorough evaluation in 
our patient failed to disclose any evidence 
of infection. Although our patient did have 
malignancy (NK/T cell lymphoma), most 
described cases of malignancy-associated 
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TMAs were in patients with previously un-
treated, disseminated mucin-producing ad-
enocarcinomas [15, 16, 17, 18, 19, 20]. Our 
patient did not have diarrhea and an assay for 
Shiga toxin-producing Escherichia coli was 
negative. Although he was empirically start-
ed on plasma exchange, with no improve-
ment, near normal ADAMTS13 activity lev-
el at 55% excludes the diagnosis of classic 
TTP. aHUS was still a possibility although 
unlikely in the absence of shistocytes in the 
peripheral blood [21, 22].

Given the uncertainty in the diagnosis 
of aHUS, particularly the absence of shisto-
cytes in the peripheral blood, a renal biopsy 
was pursued in our patient. This was thought 
to be appropriate for pathologic confirmation 
and exclusion of alternative diagnosis prior 
to committing the patient to complement in-
hibition therapy using eculizumab, which is 
a monoclonal antibody against complement 
C5 and now widely considered the treatment 
of choice for aHUS [23].

Surprisingly, kidney biopsy was consis-
tent with collapsing glomerulopathy. The 
diagnosis of collapsing glomerulopathy in 
our patient with NK/T cell lymphoma raised 
suspicion for HPS as a possible link between 
the two [1]. The presence of persistent high 
grade unexplained fever and pancytope-
nia, both of which are part of the diagnos-
tic criteria for HPS further led us to pursue 
this diagnostic possibility [7, 8]. Additional 
work-up revealed hypofibrinogenemia, hy-
pertriglyceridemia, elevated ferritin level, 
and increased bone marrow hemophagocytic 
activity, establishing the diagnosis of HPS 
based on published guidelines [7, 8].

Given the nonspecific nature of its pre-
sentation, the diagnosis of HPS can be chal-
lenging. The differential diagnosis often in-
cludes various infectious, autoimmune, and 
neoplastic diseases [9]. Interestingly, in our 
case, a renal biopsy finding of collapsing 
glomerulopathy in a patient with underlying 
lymphoma was the first clue to the diagnosis 
of HPS.

Data related to renal complications of 
HPS are limited. Renal involvement has 
previously been reported in 24 adult cases, 
mostly as acute renal failure [9]. Nephrotic 
syndrome has also been described [1, 9, 10]. 
Collapsing glomerulopathy, minimal change 
disease, and thrombotic microangiopathy 

were among the more common findings on 
renal biopsy [1, 10, 24, 25]. Acute tubuloin-
terstitial nephritis and rapidly progressive 
glomerulonephritis have also been described 
[26, 27, 28]. Even though it is the most com-
monly reported renal biopsy finding, collaps-
ing glomerulopathy complicating HPS is still 
rare, with only 6 cases reported to date. All 
were in patients of African descent, as was 
the case with ours. All but 1 progressed to re-
quire dialysis. The etiology for the HPS was 
leishmaniasis in 1 patient, malaria in another 
and lymphoma in the remaining 4 patients 
[1, 9, 10].

Renal complications in HPS are believed 
to result from systemic cytokine burst. Very 
high amounts of circulating cytokines have 
been demonstrated in patient with HPS with 
renal involvement [1]. Primary uncontrolled 
T-cell activation followed by a cytokine 
burst involving IFN-γ, TNF-α, IL-6, IL-1β, 
and other pro-inflammatory cytokines are 
believed to result in podocyte injuries in ge-
netically predisposed individuals [1].

Apart from supportive care, etoposide, 
dexamethasone, cyclosporine A and, in se-
lected patients, intrathecal therapy with 
methotrexate are recommended therapeutic 
options [29]. Subsequent hematopoietic stem 
cell transplantation (HSCT) is recommended 
for patients with familial disease or molecu-
lar diagnosis, and patients with severe and 
persistent, or reactivated, disease [1]. Our 
patient was treated with dexamethasone and 
although he had improvement in his pan-
cytopenia, he had no improvement in renal 
function, remained oligoanuric and hemodi-
alysis-dependent. His overall poor functional 
status precluded a more aggressive approach.

In summary, HPS is an uncommon syn-
drome of excessive immune activation 
clinically presenting with non-specific multi-
organ system involvement. Renal complica-
tions have rarely been reported. Collapsing 
glomerulopathy is the most commonly re-
ported finding on renal biopsy, with 6 cases 
reported in literature so far. Renal prognosis 
appears to be poor with most patients re-
maining dialysis-dependent. African decent 
and lymphoma as an underlying etiology of 
HPS appear to be common variables among 
those who went on to develop collapsing 
glomerulopathy. The diagnosis of collapsing 
glomerulopathy in a patient with lymphoma 
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should raise suspicion for HPS. Although the 
outcome was unfavorable, our patient is a 
great example of complex clinical presenta-
tion that requires critical thinking as well as 
ordering appropriate laboratory and pathol-
ogy tests until diagnosis is made.
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