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ABSTRACT
Macrophage activation syndrome (MAS) is a subtype 
of haemophagocytic lymphohistiocytosis (HLH), and 
a well-described complication of systemic juvenile 
idiopathic arthritis (SJIA), triggered by disease onset or 
flare, infection, or some medications. Here, we report a 
20-year-old man with previously well-controlled SJIA, 
who developed first time MAS after acute Epstein-Barr 
virus (EBV) infection, with MAS recurrence due to a drug 
reaction, ‘3-week sulfasalazine syndrome’, secondary to 
prophylactic trimethoprim/sulfamethoxazole. Both episodes 
of MAS were minimally responsive to pulse corticosteroids. 
Initial EBV-driven MAS was treated with multiple doses 
of emapalumab prior to resolution, while MAS secondary 
to sulfasalazine-induced 3-week syndrome required 
the initiation of ruxolitinib. This case exhibits two rare 
but life-threatening causes of MAS/secondary HLH in a 
single patient and the difficulties in their diagnosis and 
management.

INTRODUCTION
Macrophage activation syndrome (MAS) is a 
frequent complication of rheumatic disease 
including systemic juvenile idiopathic arthritis 
(SJIA), both at disease onset or triggered later 
by flares or other disease processes, such as 
infection, malignancy, or medication reac-
tion.1 Epstein-Barr virus (EBV) is the most 
common infectious trigger of MAS.2 Immu-
nosuppression for both SJIA and MAS puts 
patients at risk for severe infection, and 
infectious prophylaxis is frequently used.3 
We report a patient with long-standing SJIA 
who developed a first episode of MAS after 
acute EBV infection, as well as subsequent 
MAS recurrence due to ‘3-week sulfasala-
zine syndrome’, which occurred secondary 
to trimethoprim/sulfamethoxazole (TMP/
SMX) prescribed as antimicrobial prophylaxis 

for the treatments used during his first MAS 
course.

CASE REPORT
We report a 20-year-old otherwise healthy 
Caucasian man, diagnosed with SJIA at the 
age of 15 years, after presenting with symp-
toms of quotidian fevers, evanescent rash, 
and polyarthritis. At that time he was started 
on canakinumab with subsequent resolution 
of symptoms without any complications. After 
5 years of well-controlled disease, he devel-
oped 3 days of fever, joint pain, and petechial 
rash. The patient’s symptoms in combination 
with laboratory findings, including ferritin 
6028 ng/mL, platelets 47×10∧9/L, fibrin-
ogen 117 mg/dL, aspartate aminotransferase 
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	⇒ Episodes of macrophage activation syndrome 
(MAS) can have diverse triggers, including uncon-
trolled rheumatic disease activity, infections and 
medications.
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	⇒ Sulfasalazine-induced 3-week syndrome and 
DRESS are related syndromes that can develop 
secondary to sulfasalazine-related medications and 
induce MAS.
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	⇒ Sulfasalazine-containing medications are used for 
both rheumatological conditions and as infection 
prevention in immunosuppressed patients with 
rheumatic conditions. Sulfasalazine-induced 3-
week syndrome is a rare and important entity to 
consider in the differential diagnosis for MAS, since 
indefinite discontinuation of the medication is an im-
portant part of treatment.
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(AST) 142 unit/L, were consistent with MAS.4 He was 
admitted and treated with intravenous methylpredniso-
lone 1000 mg daily for 5 days and clinically stabilised, but 
his neutropenia, lymphopenia, thrombocytopaenia and 
hypofibrinogenaemia did not improve (figure  1). His 
CXCL9 levels returned at 34 638 pg/mL (reference range 
≤647 pg/mL) so emapalumab was initiated twice weekly 
with rapid improvements in his cytopenias and hypofi-
brinogenemia.5 6 Given that this was his first MAS episode 
after years of well-controlled disease, a thorough workup 
was performed for MAS triggers. Bone marrow biopsy was 
performed showing increased numbers of CD8 positive T 
cells, scattered haemophagocytosis and no overt evidence 
of leukaemia or lymphoma. EBV serology showed nega-
tive IgG and IgM but quantitative PCR returned signif-
icantly elevated at 501 400 IU/mL, consistent with a 
primary EBV infection as trigger for his MAS episode. 
With the initiation of emapalumab, the patient was 
started on acyclovir and TMP/SMX for antiviral and anti-
microbial prophylaxis. His labs continued to improve 
(figure  1) and he was discharged on emapalumab two 
times weekly, continued canakinumab every 4 weeks and 
prednisone 60 mg two times per day.

Ten days after discharge and at the start of his third 
week of TMP/SMX, he developed fever and hypotension 
along with a diffuse erythematous rash on his neck, back, 
chest, arms and hands, as well as erythema of his conjunc-
tiva with some facial swelling, while receiving emapa-
lumab at our infusion centre. He was fluid resuscitated 
and further evaluated for causes of this acute decompen-
sation. Comparison of labs before and after his TMP/
SMX dose on the day of decompensation are shown in 
table  1 and demonstrate profound lymphopenia and 

thrombocytopaenia, worsening hyperferritinaemia 
and significantly elevated d-dimer. He was treated with 
empiric broad-spectrum intravenous antibiotics and 
simultaneously received intravenous methylprednisolone 
at 1000 mg daily × 3 days.

Differential diagnosis for his recurrent MAS included 
Steven-Johnson syndrome, sulfasalazine-induced 3-week 
syndrome, drug reaction with eosinophilia and systemic 
symptoms (DRESS), reactivation of EBV, or secondary 
infection. The timing and symptoms of his illness matched 
closely with that of both DRESS and sulfasalazine-induced 
3-week syndrome, presenting approximately 3 weeks after 
starting TMP/SMX, a sulfasalazine-containing medica-
tion, and with symptoms of fever, rash, facial oedema, 
conjunctival oedema, haematological abnormalities 
and elevated transaminases.7–9 DRESS was considered 
given his symptoms; however, he only scored a 4 on the 
RegiSCAR scoring system for DRESS, and he did not 
fulfil Bocquet’s or the Japanese criteria.10 11 Bacterial and 
severe viral infections were ruled out with negative blood 
cultures and viral testing, and decreased EBV viral load. 
Unlike in many cases of sulfasalazine-induced 3-week 
syndrome and most DRESS, this patient did not mani-
fest peripheral eosinophilia, but high-dose prednisone 
therapy may have prevented this typical response.

Treatment of sulfasalazine-induced 3-week syndrome 
and DRESS is discontinuation of the medication, so 
TMP/SMX was stopped, and prophylaxis was changed 
to intravenous pentamidine.7 As with his first episode of 
MAS, pulse steroids stabilised him clinically but did little 

Figure 1  Serial laboratory evaluation for patient from first 
episode of macrophage activation syndrome (MAS) through 
follow-up. Trend in ferritin, fibrinogen and platelet count in 
patient during and after hospitalisations for MAS. Treatments 
are shown above graph. Arrows represent intravenous 
methylprednisolone pulse therapy (1 g/day). Circles denote 
days of emapalumab infusion. TMP/SMX, trimethoprim/
sulfamethoxazole.

Table 1  Serial laboratory evaluation for patient on day of 
acute decompensation, showing results before (7:00 hours) 
and after (19:00 hours) TMP/SMX administration

7:00 hours 19:00 hours

WCC (×10∧9/L) 9.21 2.37

Haemoglobin (g/L) 123 114

Platelet (×10∧9/L) 116 42

Absolute eosinophils (×10∧9/L) 80 20

Absolute neutrophils (/μL) 3650 2230

Absolute lymphocytes (/μL) 4650 20

Ferritin (ng/mL) 593 1465

ESR (mm/hour) ND 13

CRP (mg/dL) <0.4 ND

Fibrinogen (mg/dL) 164 98

ALT (unit/L) 71 153

AST (unit/L) 25 79

D-dimer (ng/mL) ND 27 115

CXCL9 (pg/mL) 995 ND

IL18 (pg/mL) 159 351 ND

EBV (IU/mL) 4515 ND

ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; CRP, c-
reactive protein; EBV, Epstein-Barr virus ; ESR, erythrocyte sedimentation 
rate; ND, not determined; TMP/SMX, trimethoprim/sulfamethoxazole ; WCC, 
white cell count.
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to improve his lab abnormalities. Given his incomplete 
response to emapalumab, he was started on ruxolitinib, 
based on recent findings in a series of patients with EBV-
driven MAS and secondary haemophagocytic lymphohis-
tiocytosis (HLH).12 With this, he exhibited progressive 
improvement in his thrombocytopaenia and hypofibrin-
ogenaemia (figure 1) and was discharged to complete a 
28-day course of ruxolitinib and a tapering dose of pred-
nisone. One month after his initial presentation of MAS, 
humoral response to EBV was checked with IgG titres 
and was positive. With known triggers for his episodes of 
MAS, genetic testing was not pursued.

DISCUSSION
When faced with a patient with MAS, it is important to 
maintain a broad differential regarding possible triggers, 
as this will direct specific treatments. MAS triggered by 
new-onset SJIA or disease flare can often be effectively 
treated with high doses of anakinra, directed at the 
underlying autoinflammation.13 EBV-driven MAS/HLH 
is well documented and arises from a different mecha-
nism than MAS triggered by SJIA. EBV typically infects 
and replicates within B cells; however, the virus can 
infect T and NK cells via CD21, leading to proliferation 
of cytotoxic CD8 T cells and cytokine storm with release 
of TNF and IFNɣ promoting widespread lymphohisti-
ocytic activation.2 There are few reports on the use of 
emapalumab and ruxolitinib in the treatment of MAS/
secondary HLH. Emapalumab, a fully human anti-IFN 
gamma monoclonal antibody, has recently been shown 
to be effective for HLH,5 and a recent case report exists 
where a patient with refractory EBV-associated secondary 
HLH was successfully treated with emapalumab.6

Sulfasalazine-induced 3-week syndrome and DRESS are 
similar and have overlapping features, but whether they 
are truly synonymous is unclear. Sulfasalazine-induced 
3-week syndrome is a hypersensitivity reaction resem-
bling DRESS that occurs secondary to exposure to sulfon-
amides which, in turn, causes MAS/secondary HLH. 
While well documented in patients with inflammatory 
bowel disease and in patients with rheumatoid arthritis 
being treated with sulfasalazine, this is the first reported 
case in a rheumatic patient receiving prophylactic TMP/
SMX.14 15 Typical symptoms are fever, lymphadenopathy, 
dermatitis, haematological abnormalities and hepatitis 
around the third week of TMP/SMX initiation,7 and 
treatment requires the withdrawal of the offending agent 
and may require the use of other immune modulators.

DRESS is characterised by fever, skin eruption, internal 
organ dysfunction and haematologic abnormalities 
that develop after a new medication is introduced 1–8 
weeks prior to the development of symptoms. Diagnostic 
criteria for DRESS includes the RegiSCAR, Bocquet’s 
and Japanese criteria.10 While there is overlap between 
the two syndromes, patients with sulfasalazine-induced 
3-week syndrome may not meet criteria for DRESS, as 
seen in this patient. In addition, patients with DRESS 

tend to have a prolonged course even after withdrawal 
of medication, which this patient did not experience.10 
Both syndromes are severe drugs reactions that require 
timely treatment and withdrawal of the offending agent.

Though MAS is a common complication of SJIA, this case 
highlights the importance of maintaining a broad differen-
tial for MAS triggers, even in patients with known SJIA. Also, 
while recognising the importance of antimicrobial prophy-
laxis in patients treated with multiple immunosuppressive 
medications, this case impresses that physicians and rheuma-
tologists in particular, must be cognizant when using prophy-
lactic TMP/SMX for their patients.
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