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Histopathologic interpersonal overview of generalized pustular
cutaneous reaction to Hydroxychloroquine (HCQ): New challenging
clinical manifestation
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ABSTRACT

Background: Pathologic examination of Acute Generalized Exanthematous Pustulosis (AGEP) and Pustular Psoriasis
(PP) are similar. We encountered many patients with PP or AGEP who cannot be distinguished clinically, pathologically
and based on disease course from each so we designed a comprehensive interpersonal histopathologic overview of
these patients' samples.

Method: Histopathological data of 16 patients over 3.5 years were analyzed. Four pathologists separately reviewed
specimens based on eighteen criteria (9 Epidermal and 9 Dermal). Severity score for each criterion was considered as
to be (0 to 3+). We compared the final pathologic diagnosis with primary one.

Results: Neutrophilic and lymphocytic infiltration in dermis were seen in all cases of AGEP while intraepithelial
pustules. Subcorneal and intraepithelial pustules, spongiosis, neutrophilic exocytosis, neutrophilic and
lymphocytic infiltration in dermis were observed in all cases of PP. The most severe neutrophilic inflammation;
acanthosis and neutrophilic or lymphocytic infiltration were seen in PP.

The authors of this study have been reported generalized pustular clinical presentations of patients have been
taken HCQ, and in the recent pandemic it is also one of the concerns that many studies have been focused (....).
Conclusion: When primary histopathologic report is AGEP/PP overlap, clinical judgment is the best way to manage
and it is more probable that the final diagnosis being PP. When only AGEP or PP is histopathologic diagnostic report, it
is usually enough to make final diagnosis and appropriate management.

Key words: hydroxychloroquine, HCQ, generalized pustular cutaneous eruption, Pustular Psoriasis (PP), Acute
Generalized Exanthematous Pustulosism, AGEP, Histopathological overview, pathology, review

INTRODUCTION
Pustular Psoriasis (PP) and Acute Generalized
Exanthematous Pustulosis (AGEP) are the major

considered diagnoses for patients with multiple tiny
pustules on a background of skin erythema. A history of
consumption of relevant medications within previous 96
hours before the onset of eruption, rapid healing after
medication withdrawal and eruption amenable to treatment
with topical or short courses of oral steroids are in favor of
AGEP. While history of psoriasis or certain predisposing
conditions requiring stronger treatments and a course of
flare-up and remissions even after withdrawal of the
causative agents favors PP.[1-9]

In the pathology of AGEP, there are spongiotic
pustules in the subcorneal layer of epidermis, dermal
edema and infiltration of mixed interstitial and mid-dermal
perivascular neutrophils (predominant) and eosinophils.
Necrotic keratinocytes and exocytosis of eosinophils may

be seen. There are no tortuous or dilated blood vessels. In
the pathology of PP, neutrophillic accumulation is
predominant (usually surrounded by parakeratosis) in
association with psoriatic acanthosis. Spongiotic pustules
entitted microabscess of Kogoj and Munro, which are
intensified pustules, can be seen in active psoriasis.

Severe edema of superficial dermis, necrosis of
keratinocytes and exocytosis of eosinophils are more in
favor of AGEP and acanthosis more in favor of PP.[10-14]

Based on the observation of multiple patients at Razi
Hospital due to pustular reaction to Hydroxychloroquine
(HCQ) who were not clinically fully compatible with either
AGEP or PP providing the diagnosis for these cases are
complicated. The histopathologic features of these cases
were also inconsistent. Repeated biopsies were necessary
for a better clinical judgment and management of these
patients. Therefore, we designed a comprehensive
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Histopathologic interpersonal overview of generalized pustular cutaneous reaction to Hydroxychloroquine (HCQ):

interpersonal histopathologic overview of histopathologic
features of these patients.

PARTICIPANTS AND METHODS

We had histopathological data of 16 patients with pustular
drug reaction due to HCQ hospitalized at skin specialized
Razi Hospital, Tehran, Iran, over3.5 years. Since 6 patients
of 16 cases during hospitalization, in the sequential
biopsies, had two different histopathological diagnoses, we
reviewed total number of 22 samples as a unique
histopathological analysis. Four pathologists separately
reviewed 22 specimens with an individual code. For each
code we choose one diagnosis based on the most votes,
and 18 criteria were identified and reviewed for each
sample, including 9epidermaland 9 dermal criteria. Severity
score of zero to three (0, 1+, 2+, 3+) was considered for
each criterion.

RESULTS
After histopathological interpersonal review, 4 samples
were diagnosed with the AGEP, 10with PP, 5with psoriasis
and2 with AGEP / drug reaction overlap and one was
diagnosed with drug reaction. We compared the final
pathologic diagnosis with the primary pathologic report.
Edema, inflammation, neutrophilic and lymphocytic
infiltration in superficial, perivascular and interstitial dermis
were seen in100% of the AGEP cases, but no case of intra-
epithelial pustules and dyskeratosis were observed.
Subcorneal and intraepithelial pustules, edema and
inflammation,  spongiosis, neutrophilic ~ exocytosis,
neutrophilic and lymphocytic infiltration in dermis (located in
superficial and perivascular area) were observed in 100%
of cases of PP but no dyskeratosis wasobserved. The most
severe neutrophilic inflammation, acanthosis and infiltration
of neutrophils and lymphocytes were seen in the cases of
PP. In all 22 samples, inflammation, lymphocyte infiltration,
and superficial perivascular infiltration were also observed.
Moreover, there was Epidermal necrosis in 2samples,
one in AGEP and another in AGEP / Drug overlap. One
interface pattern seen in AGEP / Drug overlap. Detailed
results of histopathological interpersonal review were
summarized in table 1. Here, we have described 3
examples for better understanding of table contents.
Example 1: In the AGEP column and SCP row, the means
of 50% indicates that SCP observed in 50% of samples
with diagnosis of AGEP and the means of 15%indicates
that 15% of all SCPs observed in the samples were related
to AGEP, and its severity was 1 + in all AGEPs.
Example 2: In PUS-PSO column and Spongiotic pustule
row, the means of100% indicates that Spongiotic pustule
observed in 100% of samples with diagnosis of PP and the
means of 59% indicates that 59% of the all Spongoitic
pustules observed in the samples were related to PP and
severity of it, were 3+and2+ in60% and 40% of PP cases,
respectively.
Example 3: In the PSO column and Acanthosis row, the
means 0f80% represents that Acanthosis observed in 80%
of samples with diagnosis of PSO and the means of 22%
representsthat22% of all Acanthosis observed in the
samples were related to PSO.

DISCUSSION

Generalized pustular reaction followed by HCQ has been
reported before and could be prominent cause of AGEP[6,
7]; however, there are few reports about PP.[10, 14-16] In
most cases, these reactions were severe and required
systemic treatments relatively for a long time.[6-8, 10,
14]This is true for six patients of this study, too.

In the absence of history of psoriasis, it can be difficult
to differentiate clinically between two diagnoses.
Histopathological diagnosis can lead us to a more definite
diagnosis'®which is important because the treatment and
prognosis of these two diseases is different. Although the
pathology of AGEP and PP has some similarities, there are
some diagnostic keys[9, 12, 17-19]. Experience showed
that pathological differentiation of AGEP from PP when the
pustular reactions is followed by HCQ consumption, are
more difficult compare to normal. This is also true for
clinical differentiation therefore this study was designed in
this base[20-24].

In conclusion, after summation the result of clinical
and pathological diagnosis and final succeeded method of
treatment, we found that when primary histopathologic
report is AGEP/PP overlap, clinical judgment of
dermatologist is the best way to manage the disease;
however, PP would be more preferably the primary
diagnosis. When primary histopathologic report is AGEP, it
is usually enough to make a definite diagnosis which
results in managing the disease in the best way because it
is not consistent with the final result in which interpersonal
overview and repeated biopsies are not needed. When
primary histopathologic report is PP, it is enough to treat
the patient and the primary and the final result of review are
consistent with each other.[25-27]

CONCLUSION

The authors of this study have been reported generalized
pustular clinical presentations of patients have been taken
HCQ, and in the recent pandemic it is also one of the
concerns that many studies have been focused [8, 9, 18,
22, 23]
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Figure 1: Part a: PUSTULAR PSORIASIS: Subcorneal and interacorneal neutrophilic pustules with epidermal acanthosis. Part b: ACUTE
GENERALIZED EXANTHEMATOUS PUSTULOSIS: Subcorneal neutrophilic pustule with dermal edema and scattered eosinophils.

Table 1: pathologic findings of 22 samples from 16 patients (sev: severity, scp: subcorneal pustulosis, iep: interaepithelial pustulosis,
spongiotic: spongiotic pustulosis, acanthosis: psoriatic hyperplasia, dyskeratosis, spongiosis, npara: neutrophilic parakeratosis, non-npara:
non neutrophilic parakeratosis, neut-exocytosis: neutrophilic exocytosis, edema, neut: neutrophil, eos: eosinophil, lymph: lymphocyte, sup:
superficial, mid:mid dermal, prevasc: prevascular, ints: interstitial, inflamation)

(Please interpret this table with regard to examples available in the part of results)
AGEP PSO-PUS PSO AGEP/DRUG DRUG
NUM NUM NUM +1 NUM +1 NUM +1
TOTAL NUM=22 4% +1 10% +1 5% 2% 1%
= 18% SEV 45% SEV 23% SEV 9% SEV 5% SEV
PERCENT OF TOTAL +2 +2 +2 ° +2 +2
+3 +3 +3 +3 +3
Scp 2 2 10 10 1 1
15% 77% 8%
13 50% 100% 50%
IEP 4 4
4 100%
PUSTULE 40%
SPONGIOTIC 3 2 10 3 3 1 1
17 18% 59% 18% 5%
75% 1 100% 4 60% 50%
6
ACANTHOSIS 3 2 9 5 4 1 2
18 17% 1 50% 2 22% 2 11% 2
75% 90% 80% 1 100%
DYSKERATOSIS 2 2 1 1 1 1
4 50% 25% 25%
40% 50% 100%
SPONGIOSIS 4 2 10 5 4 4 2 1 1
19% 48% 19% 9% 5%
100 2 100% 5 80% 100% 1 100% 1
21
PARAKERATOSIS NPARA 1 1 6 5 5 4 1 1
8% 46% 38% 8%
25% 60% 1 100 1 50%
13
1 1 7 6 5 3 2 2
NON NPARA 7% 47% 33% 13%
25% 70% 1 100 1 100%
15 1
NEUT-EXOCYTOSIS 2 1 10 2 1 1 2 1 1 1
16 12% 62% 7 7% 1 1 7%
50% 100% 20% 2 100%
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1 %
1
0
0
%
EDEMA 4 8 4 4 2 1 1 1 1
2% 4% 22% 6 6%
18 100 80% 80% % 100
3 2
5
1 0
%
CELLTYPE NEUT 4 10 2 3 3 2 1
19 21% 53% 16% 1
100 100 3 60% 0 1
%
1
0
0
%
EOS 3 8 8 1 1 2 1 1 1
15 20% 53% 67% 1 7%
75% 80% 20% 3 1 100
%
1
0
0
%
LYMPH 4 10 1 5 3 2 1 1
2 18% 5% 23% 9 5%
100 100% 5 100 3 % 3 100
1
0
0
LOCATION sup 4 10 10 5 5 2 2 1 1
2 18% 5% 23% 9 5%
100 100% 100 % 100
1
0
0
%
MID 3 6 6 3 3 2 2
14 21% 43% 21% 1
75% 60% 60% 5
%
1
0
0
%
PREVASC 4 10 10 5 5 2 2 1 1
2 18% 5% 23% 9 5%
100 100% 100 % 100
1
0
0
%
INTS 4 5 5 3 3 1 1
13 31% 38% 23% 8
100 50% 60% %
5
0
%
INFLAMATION 4 10 3 5 3 2 1 1
2 18% 5% 23% 9 5%
100 100% 7 100 3 % 3 100
1
0
0
%
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