
OBSERVATION: CASE REPORT

Tocilizumab for Hemophagocytic Syndrome in a Kidney
Transplant Recipient With COVID-19

Background: A subset of patients with coronavirus dis-
ease 2019 (COVID-19) will develop acute respiratory distress
syndrome and require mechanical ventilation. Studies sug-
gest that many patients with COVID-19 and acute respiratory
distress syndrome experience a cytokine storm characterized
by fever; hyperferritinemia; and a massive release of inflam-
matory cytokines, including interleukin-6, tumor necrosis
factor-�, and monocyte chemoattractant proteins (1). These
findings led to the hypothesis that biological agents targeting
specific cytokine or inflammatory pathways may improve the
respiratory outcomes of patients with the most severe forms
of COVID-19 (2).

Objective: To describe a patient with COVID-19 and overt
hemophagocytic syndrome whose response to treatment was
consistent with this hypothesis.

Case Report: A 51-year-old man who had received a kid-
ney transplant was referred to our intensive care unit for
cough, fever, and shortness of breath leading to the presump-
tive diagnosis of COVID-19. On day 1, acute respiratory failure

required mechanical ventilation and prone positioning. Ther-
apy with dexamethasone (5 mg twice daily), ceftriaxone (2
g/d), and spiramycin (1.5 million units 3 times daily) was initi-
ated. Tacrolimus and mycophenolate mofetil were withdrawn.
On day 2, the patient developed refractory multiorgan failure
characterized by an inflammatory state, heart failure, stage 3
acute-on-chronic kidney injury, acute liver failure, nonregen-
erative anemia, thrombocytopenia, and lactic acidosis. The
C-reactive protein level was 262 mg/L, and the ferritin level
was 52 005 μg/L. We considered a diagnosis of hemophago-
cytic syndrome because the patient had underlying immuno-
suppression; fever of 39 °C; a serum ferritin level above 6000
μg/L; a hemoglobin level below 92 g/L; a platelet count below
110 × 109 cells/L; high levels of serum triglycerides; and as-
partate aminotransferase with an HScore of 253, which indi-
cated that the probability of having hemophagocytic syn-
drome was 99.5% (3). Bone marrow aspiration and liver
biopsy confirmed the presence of hemophagocytosis (Fig-
ure). Polymerase chain reaction identified severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) in bronchoal-
veolar fluid (cycle threshold 21) and blood.

Given the salutary effects of interleukin-6 receptor inhibi-
tion in the treatment of secondary hemophagocytic syn-
dromes (4) and chimeric antigen receptor T cell–related cyto-
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Figure. Bone marrow and liver hemophagocytosis in a kidney transplant recipient with COVID-19.

COVID-19 = coronavirus disease 2019. A. Hemophagocytosis of polymorphonuclear neutrophils (yellow arrow), erythrocytes (green arrow), and
platelets (red arrow) by activated macrophages in the bone marrow aspirate. May–Grünwald–Giemsa staining, original magnification × 1000. B.
Kupffer cell hypertrophy and hyperplasia with hemophagocytosis of polymorphonuclear neutrophils (yellow arrow) and lymphocytes (red arrow) in
the liver (hematoxylin–eosin staining). C. CD68 immunostaining of the liver biopsy (brown staining: activated macrophages with hemophagocytosis
of erythrocytes [green arrow]).
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kine release syndromes (5), we treated the patient with
tocilizumab (8 mg/kg intravenously, once) as salvage therapy,
instead of etoposide, and we withdrew dexamethasone. To-
cilizumab administration was followed by dramatic improve-
ment of the respiratory, hemodynamic, and liver conditions
and correction of the ferritin levels (Table). Three days after
tocilizumab administration, we observed normalization of cir-
culating levels of CD3- CD16+ CD56+ natural killer cells and
effector CD8+ CD56+ and CD8+ CD57+ perforin-positive,
granzyme-positive T cells.

Discussion: In this report, we describe an immunocom-
promised patient with COVID-19 and a related hemophago-
cytic syndrome whom we treated with tocilizumab. The cyto-
kine storm and multiorgan failure rapidly reversed, and the
patient made a speedy recovery. On hospital day 30, the pa-
tient was breathing spontaneously with protective tracheot-
omy, and rehabilitation is ongoing. On the basis of this expe-
rience, we suggest that clinicians who have similar patients
consider using drugs that inhibit interleukin-6 to treat these
patients while waiting for the results of the randomized con-
trolled trials that are now evaluating tocilizumab in patients
with COVID-19 and respiratory failure.
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Table. Clinical and Laboratory Findings*

Finding Days From Hospital Admission Normal Range

0 1 2 4 6 8 12

Clinical
Respiratory status SB VCC/PP VCC VCC VCC VCC SB-PS —
PaO2–FIO2 ratio — 109 236 271 294 283 290 >300
Norepinephrine dose, μg/kg/min 0 0.4 0.33 0.05 0.009 0 0 —

Laboratory
Leukocyte count, × 109 cells/L 11.8 9.9 18.8 22.5 16.6 26.4 24.3 4–10
Platelet count, × 109 cells/L 121 125 94 73 40 64 38 150–450
Hemoglobin level, g/L 119 103 86 97 92 104 117 130–175
Aspartate aminotransferase level, U/L 63 — >7000 5119 282 87 53 0–50
Serum creatinine concentration

μmol/L 423 463 RRT RRT RRT RRT 231 <120
mg/dL 4.8 5.2 RRT RRT RRT RRT 2.6 <1.4

High-sensitivity cardiac troponin I level, μg/L 240 283 1124 235 126 — 342 <14
Prothrombin time, s 15.8 20.8 36.5 52.5 20.6 18.2 16.4 <19
Fibrinogen level, g/L 8 6.4 4.8 3.5 2.7 2 2.4 2–4
Factor V, % of control plasma — 61 24 15 51 − 102 70–120
Serum ferritin level, μg/L 657 — 52 005 32 965 4214 1946 849 30–400
High-sensitivity C-reactive protein level, mg/L 322 — 262 — 25 15 — <5
Interleukin-6 concentration, pg/mL — — 199 — — 2191 — <10
Interleukin-8 concentration, pg/mL — — 60 — — 107 — <10
Monocyte chemoattractant protein-1 level, pg/mL — — 176 — — 107 — <10
Triglyceride level

mmol/L — — 2.18 3.7 — — — 0.5–1.5
mg/dL — — 193 327 — — — 44–132

* Dexamethasone was given on days 1 and 2. Tocilizumab was given on day 2.
PP = prone position; RRT = renal replacement therapy; SB = spontaneous breathing; SB-PS = SB with pressure support; VCC = volume-controlled ventilation.
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