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Serum sickness-like drug reaction:
two cases with a neutrophilic
urticarial pattern

The diagnosis of serum sickness-like reaction (SSLR) is typically
based on clinical findings. Histopathologic examination is often
deferred, as these eruptions commonly present in young children,
and often to primary care providers. A PubMed literature search
revealed only five existing cases of SSLR which describe
cutaneous histopathologic features. We report two cases of SSLR,
one each to bupropion and cefazolin. Skin biopsy findings in
both cases showed a neutrophil-predominant urticarial pattern
resembling neutrophilic urticaria or neutrophilic urticarial
dermatosis. We also provide a summary of the histopathologic
findings that can help support a diagnosis of SSLR.
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Serum sickness-like reaction (SSLR) is a
well-recognized adverse medication reaction
most often diagnosed by clinical findings.
The majority of cases are evaluated by
non-dermatologists, or present in pediatric
patients, in whom skin biopsy is often deferred.
A search in PubMed (www.pubmed.org) from
January 1, 1951 to December 31, 2015 with key-
words including ‘serum sickness-like’ and ‘serum
sickness-like reaction’ revealed over 200 case
reports of SSLR. We analyzed all relevant arti-
cles for descriptions of SSLR histopathology. To
date, only five of these cases have reported biopsy
results (Table 1).1–5 As such, the histopathol-
ogy of SSLR is underreported and poorly
understood. Most dermatopathology textbooks
either exclude discussion of SSLR or describe
it in association with true serum sickness.6 We
report two cases of SSLR with a neutrophilic
urticarial pattern and review the literature

to further characterize the histopathology
of SSLR.

Case 1
A 24-year-old Caucasian male was admitted to the
hospital with a 3-day history of painful, urticar-
ial plaques and arthralgia 1 month after start-
ing bupropion. The rash started on his left
wrist and continued to progress despite intra-
venous methylprednisolone 125 mg, followed by
2 days of 60 mg of oral prednisone daily. Biopsy
was obtained 3 days following the first systemic
steroid treatment.

Physical examination revealed a 5 cm in diam-
eter, annular and erythematous plaque with cen-
tral dusky discoloration of the left ventral fore-
arm (Fig. 1). Similar edematous and urticarial
plaques were present on the right forearm, scalp
and medial feet. There was joint tenderness of
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Fig. 1. Urticarial, annular plaques with dusky centers on the
ventral forearm.

the wrists, fingers, knees and ankles. Pictures
provided by the patient from the day of onset
revealed asymmetric upper lip swelling; there
was no facial or extremity edema at the time of
exam. The patient had gone camping 1 month
prior in northern Minnesota, an area endemic
for Ixodes scapularis ticks. The clinical differential
diagnosis included SSLR, urticarial hypersensi-
tivity reaction, pressure urticaria, urticarial vas-
culitis and erythema migrans.

Laboratory findings were pertinent for white
blood cell count of 16,000/l (87.2% neutrophils)
while on prednisone. There was no peripheral
eosinophilia. Liver function tests were within
normal limits. Erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) were within
normal limits, as were C3 and C4 complement
levels. Urinalysis was negative for proteinuria
or hemoglobinuria. Lyme and Babesia antibody
titers were negative.

Biopsy of the left ventral forearm
plaque (Fig. 2) revealed a superficial and
mid-perivascular and interstitial mixed cell infil-
trate with prominent interstitial neutrophils and
occasional eosinophils. Perieccrine neutrophils
were noted within the mid-dermis. Interspersed
between collagen fibers was an amorphous,
stringy, bluish material suspected to represent
neutrophil degranulation (Figs. 3 and 4); col-
loidal iron failed to stain this material. The
findings were interpreted as an urticarial der-
matosis that resembled neutrophil-rich urticaria,
which is in the context of the patient’s clinical
findings, was consistent with a SSLR.

Case 2
A 74-year-old Caucasian male with history
of undifferentiated spondyloarthropathy

Fig. 2. Superficial and mid-perivascular and interstitial infil-
trate (hematoxylin and eosin stain, ×100 magnification).

Fig. 3. Prominently interstitial mixed infiltrate of neutrophils
and scattered eosinophils (×200 magnification).

presented to the hospital 3 days after knee
replacement surgery with a 6-day history of
pruritus that progressed to painful urticar-
ial plaques. He also endorsed arthralgia and
had a fever to 102∘F on admission. Of note,
the patient had had a similar reaction sev-
eral days following a surgery in 2013. In both
instances, he had received intravenous cefazolin
perioperatively.

Physical examination revealed facial edema
and eyelid swelling. Pink, edematous, annular
plaques with central dusky discoloration were
present on the trunk and extremities (Fig. 5).
Extending onto the lateral fingers were ten-
der, serpiginous and hemorrhagic-appearing
and edematous papules (Fig. 6). Three
punch biopsies were obtained from these
hemorrhagic-appearing areas for pathology,
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Fig. 4. Amorphous, stringy, blue material between collagen
fibers with associated neutrophils, suspected to represent neu-
trophil degranulation (×400 magnification).

direct immunofluorescence and tissue culture.
The clinical differential diagnosis of annu-
lar and urticarial erythema, especially those
with dusky or ecchymotic central components,
included SSLR, urticaria multiforme, urticar-
ial vasculitis, eosinophilic annular erythema,
angioinvasive soft tissue infection and Schnitzler
syndrome.

Laboratory findings were pertinent for a
white blood cell count of 13,700/l with no
peripheral eosinophilia. Liver function tests
remained within normal limits. The patient
initially presented with normal kidney func-
tion, but developed acute kidney injury that
improved with fluid resuscitation. CRP was ele-
vated to 160.0 mg/l, but ESR remained within
normal limits. Rheumatologic work-up was unre-
markable with negative anti-nuclear antibody
(ANA), anti-dsDNA, anti-neutrophil cytoplasmic
antibody (ANCA) panel, anti-Ro, anti-La and
anti-phospholipid antibodies. Blood and tissues
cultures remained negative for bacteria and
fungus.

Histopathology revealed slight spongiosis
above a superficial and deep perivascular and
interstitial infiltrate of primarily neutrophils
with scattered lymphocytes and eosinophils.
There was scant perivascular leukocytoclasis,
but no other features of vasculitis. Neutrophils
were easily identified around adnexal structures.
Amorphous bluish material was seen between
collagen fibers; colloidal iron staining was neg-
ative for dermal mucin deposition (Fig. 7).
Special stains for microorganisms including
periodic acid-Schiff, Grocott’s methenamine
silver, Fite and Gram stains were negative. This

Fig. 5. Urticarial plaques with central dusky discoloration on
the back and upper extremities.

histologic pattern was interpreted as resembling
neutrophil-rich urticaria or NUD, and based on
clinicopathologic correlation was considered
consistent with SSLR.

Discussion
Serum sickness is a systemic immunologic reac-
tion first described in 1905 by von Pirquet and
Schick.7 Children developed fever, arthralgia,
lymphadenopathy and cutaneous eruptions
8–12 days after subcutaneous injection with
horse serum containing diphtheria antitoxin.
Urticarial eruptions, occurring in approximately
91% of cases, represented the most common
cutaneous finding.8 Less commonly, patients
also presented with morbilliform and purpuric
rashes. A prospective clinical study confirmed
the presence of circulating serum immune
complexes, and perivascular deposits on direct
immunofluorescence testing of the skin of
patients with serum sickness.9 Skin biopsies of
these patients revealed limited lymphocytic and
histiocytic perivascular infiltrates with only rare
neutrophils. Fibrinoid necrosis was not found
in any of the 13 biopsies, although there have
been subsequent reports of true small vessel
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Fig. 6. Serpiginous and hemorrhagic-appearing papules
extending along the lateral digits.

Fig. 7. Superficial and deep perivascular and interstitial
neutrophil-rich infiltrate (hematoxylin and eosin stain, ×100
magnification).

vasculitis in serum sickness.7 Patients often
exhibit a decline in serum complement levels
(C3 and C4) on serial measurements. Because of
the development of immune complexes, other
organ systems can be involved. Proteinuria is
reported in up to 67% of patients,9 although
kidney involvement typically does not result in
renal failure.

Unlike serum sickness, a type III hypersensitiv-
ity reaction, SSLR is thought not to form immune
complexes, although the pathogenesis of
medication-induced SSLR is poorly understood Ta
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Table 2. General features of serum sickness reaction versus serum sickness-like reaction

Serum sickness reaction Serum sickness-like reaction

Pathogenesis Type III hypersensitivity Non-immune complex mediated
Drug culprit Exogenous proteins Non-protein mediated
Days until onset 8–12 7–21
Clinical features Rash + +

Fever + +
Arthralgia + +
Lymphadenopathy + +/−
Systemic involvement + +/−

Laboratory features Hypocomplementemia + +/−
Eosinophilia +/− +/−
Proteinuria + −

Histopathologic features Perivascular infiltrate + +
Neutrophils Rare +/−
Direct immunofluorescence +/− −

(Table 2). Seven to twenty-one days following
drug exposure, patients present similar to true
serum sickness with an urticarial or morbilli-
form eruption, arthralgia and fever.10 There is
typically no internal organ involvement.

There are only five previous reports describing
the histopathology of SSLR. While bupropion
and cefazolin are well-documented culprits of
SSLR, this is the first case series to describe
their histopathologic findings.11–13 Existing
descriptions of biopsy findings in SSLR appear
relatively non-specific, but fall within the spec-
trum of urticarial dermatoses. The current
cases showed a subtle but notable interstitial
neutrophil predominance, which resembled
neutrophilic urticaria or NUD, as well as inter-
stitial bluish material similar to that seen in
interstitial granulomatous dermatitis.

In 2009, NUD was proposed as a distinct
clinical and histopathologic diagnosis from neu-
trophilic urticaria.14 Systemic symptoms were
common in NUD, with fevers in 66.7% and
polyarthralgia in 77.8% of patients.14 Unlike
neutrophilic urticaria, the majority of patients
with NUD had an associated underlying systemic
inflammatory disease, most commonly systemic
lupus erythematosus, adult-onset Still’s disease
or Schnitzler syndrome. On histopathology,
NUD presents with a more prominent inter-
stitial neutrophilic infiltrate than neutrophilic
urticaria,14 and often, subtle interstitial amor-
phous bluish material.14,15 The two SSLR cases
described here show these features, as well
as tropism of neutrophils for eccrine glands.
This finding (termed ‘neutrophilic epithe-
liotropism’) was recently described in NUD,
with a sensitivity of 83.1% and specificity of

74.3% for this diagnosis.16 SSLR also exhibits
many systemic symptoms similar to NUD, and
thus we posit that SSLR may be an acute systemic
reaction similar to NUD, but triggered by a med-
ication rather than an underlying inflammatory
disease.

Other histopathologic considerations for
this neutrophilic urticarial pattern include
non-bullous neutrophilic lupus erythematosus,
Still’s disease, cryopyrin-associated periodic
syndrome and Schnitzler’s syndrome.17–20

The prompt resolution of symptoms with drug
cessation in both cases ruled out these other
recurrent and chronic diseases. An urticarial
hypersensitivity-type drug reaction is also in the
differential, but the clinical findings here were
both strikingly those of SSLR. Unlike urticarial
vasculitis and (occasionally) true serum sickness,
patients with SSLR do not exhibit evidence of
vasculitis. Direct immunofluorescence (DIF)
testing in case 2 did not reveal vascular or
perivascular deposits of immunoglobulins, C3 or
fibrinogen.

In conclusion, we describe the clinical and
histopathologic findings in two adult cases of
SSLR to bupropion and cefazolin, to expand
the range of described biopsy findings in SSLR.
These histopathologic changes appear con-
sistently urticarial in existing reports, but
are not entirely specific to this diagnosis.
SSLR may share overlapping microscopic fea-
tures with neutrophilic urticaria and other
neutrophilic dermatoses, especially those asso-
ciated with connective tissue diseases. Proper
diagnosis requires careful clinicopathologic
correlation.
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