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Abstract: Generalized pustular psoriasis (GPP) is a severe, life-threatening disease that
represents a major therapeutic challenge. There is a lack of randomized controlled trials
assessing the efficacy of various treatment options for GPP. TNFa inhibitors have proven
to be effective and are increasingly used in this indication. In the current paper, we
present two patients with GPP treated with infliximab (Ifx) and a literature review
appraising currently available data on the use of Ifx in GPP. Case 1 was a 73-year-old
woman with GPP who exhibited lack of treatment response or primary intolerance to
standard therapeutic options (high-dose acitretin, methotrexate, cyclosporine A, and
methylprednisolone). However, Ifx therapy combined with low-dose acitretin resulted
in rapid and sustained resolution of skin lesions. Case 2 was a 60-year-old man with GPP
and numerous comorbidities who was initially treated with Ifx in combination with
methotrexate, with good treatment response for 9 months. Following an infection-
induced flare of GPP at week 38, methotrexate was discontinued in favor of low-dose
acitretin and Ifx continued. This regimen again resulted in rapid resolution of pustules.
We present these cases to highlight the advantage of long-term Ifx therapy with low-dose
acitretin in GPP.
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Introduction

Generalized pustular psoriasis (GPP), also called von Zumbusch psoriasis, is
characterized by the presence of widespread sterile pustules on erythematous
skin, usually of rapid onset and accompanied by systemic symptoms, including
fever, malaise, nausea, and arthralgia.'™* Prompt management is required, as the
condition may lead to life-threatening complications.>® Classical therapies, includ-
ing acitretin, cyclosporine A (CsA), or methotrexate (Mtx), are usually used as first-
line options, but their onset of action may be delayed and their application asso-
ciated with significant systemic toxicity. The National Psoriasis Foundation recom-
mends infliximab (Ifx) as the first-line biologic for severe GPP in adults. It should
also be considered as a second-line therapeutic option for juvenile GPP and first-
line therapy for GPP (or impetigo herpetiformis) developing during pregnancy
(category B).” However, due to the rarity of GPP, these recommendations are
mainly based on case reports and expert opinions. Therefore, in the current paper,
we present two patients with GPP treated with Ifx. We also review the existing
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literature on the treatment of GPP in adults with Ifx and
discuss management options for pustular flares during
long-term Ifx therapy.

Case Reports

Case |

A 73-year-old woman with several months’ history of
recalcitrant GPP was admitted to the Department
of Dermatology in Rzeszow due to severe exacerbation
of her skin condition. Her personal and family history
of psoriasis was negative. Prior treatment included
acitretin (initially at 0.8 mg/kg and gradually tapered
down due to side effects, including massive hair loss,
epistaxis, and severe skin hypersensitivity, and even-

tually discontinued due to lack of efficacy at lower
CsA 300-400 mg/day

doses in monotherapy),

(discontinued due to nephrotoxicity), oral Mtx 15 mg/
week (discontinued due to primary lack of efficacy),
and oral methylprednisolone 16 mg/day (discontinued
due to lack of efficacy). On admission, she presented
with widespread painful erythematous plaques with
coalescing pustules (Figure 1A and B), accompanied
by systemic symptoms (fever, malaise, and chills).
Laboratory results showed anemia (hemoglobin 9.9 g/
dL, red blood—cell count 3.32x10°/uL), accelerated
ESR (28 mm), and elevated CRP (5.6 mg/dL).
Treatment with acitretin was reintroduced at 50 mg/
day (0.8 mg/kg);, though with only minimal improve-
ment. Therefore, after 3 weeks, Ifx (5 mg/kg intrave-
nously) was initiated with concurrent tapering down of
acitretin. Rapid improvement of the skin was observed
after the first infusion of Ifx. The second dose was

Figure | Case | (A and, B) widespread erythematous plaques and coalescing pustules on day 0; (C and, D) widespread postinflammatory hyperpigmentation with residual
erythema and exfoliation on the distal parts of the upper limbs at week 2; (E and, F) almost-clear skin with discrete residual erythema on the dorsa of the hands at week 18.
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administered 2 weeks later, as per the standard dosing
schedule. At this point, the patient exhibited wide-
spread postinflammatory hyperpigmentation with resi-
dual erythema and exfoliation on the distal parts of the
upper limbs (Figure 1C and D). The third infusion of
Ifx, initially scheduled for week 6, had to be postponed
until week 10 due to segmental herpes zoster. The
fourth infusion of Ifx was administered at week 18.
At that time, only minimal residual erythema was pre-
sent on the dorsa of the hands, with complete resolu-
tion of the rest of her skin (Figure 1E and F). Acitretin
was given at a slowly tapered dose until week 18,
when it was discontinued. However, the patient experi-
enced severe exacerbation of GPP just before the fifth
Ifx infusion. Ifx was administered according to sche-
dule (week 26), and acitretin was restarted at 20 mg/
day (0.3 mg/kg), with rapid resolution of pustules. No
further pustules have developed in the meantime. The
patient has thus far received nine infusions of Ifx
combined with acitretin (currently 20 mg/day). No
significant side effects, with the exception of herpes
zoster at week 6, have been noted during the entire
period of treatment.

Case 2

A 60-year-old man with a 40-year history of plaque
admitted to the
Dermatology in Rzeszow due to GPP triggered by

psoriasis  was Department  of
upper respiratory tract infection. He had multiple
comorbidities, including obesity, hypertension, thoracic
aortic aneurysm, coronary artery disease, pulmonary
fibrosis, fatty liver, and previous HBV infection. He
had already suffered several erythrodermic exacerba-
tions, and treatment modalities already attempted at
that point included acitretin, Mtx, and psoralen and —
ultraviolet A. On admission, the patient presented with
widespread pustules on a background of erythema with
psoriatic plaques on the extensor surfaces of the
elbows and knees, accompanied by arthralgia and gen-
eral malaise (Figure 2A and B). Laboratory investiga-
tions revealed leukocytosis (12.95x10° cells/L) with
neutrophilia (10.16x10° cells/L), accelerated ESR
(46 mm) and elevated CRP (19.8 mg/dL). Taking into
consideration the severity of the GPP and his comor-
bidities, therapy with Ifx (5 mg/kg) in combination
with Mtx (7.5 mg/week) was initiated. Significant
improvement was observed after the first Ifx infusion.
Residual erythema was present on the trunk, lower

legs, and forearms at week 2 (Figure 2C and D).
Treatment with Ifx was continued according to the
standard regimen (weeks 0, 2, and 6 and 8-weekly
thereafter). At week 30, the skin was clear, apart
from residual plaques on the elbows (Figure 2E and
F). Mtx 7.5 mg/week was continued throughout the
treatment with Ifx. No adverse effects were detected.
Nine months after initiation of Ifx therapy (prior to the
seventh infusion), the patient once again experienced
a severe exacerbation of GPP following an upper
respiratory tract infection. Mtx was discontinued, and
acitretin at a dose of 35 mg/day (0.35 mg/kg) was
initiated. The seventh dose of Ifx was administered
according to schedule. Again, rapid improvement of
GPP was achieved. Since then, only persistent psoriatic
plaques on the extensor surfaces of his elbows and
knees and in the sacral region have been observed.
He remains on a combination regimen of Ifx and aci-
tretin (4 months following the last flare), without sig-
nificant adverse events. No pustular flares have been
observed since the introduction of acitretin.

This study was exempt from institutional review board
approval. Written informed consent was obtained from
both patients for publication of their photographs and
this report.

Discussion

Ifx is a chimeric anti-TNFa monoclonal antibody that is
used for the treatment of psoriasis and psoriatic
arthritis.® As mentioned in the Introduction, Ifx is also
recommended in GPP, despite the lack of reliable clin-
ical studies.” Therefore, we performed a comprehensive
search of three medical databases (PubMed, Scopus, and
Web of Science) using the search terms “infliximab” and
“generalized pustular psoriasis” to identify all reported
cases of GPP treated with Ifx. Reports of impetigo
herpetiformis in pregnant women were not included in
the analysis. Cases of GPP in adults treated with Ifx are
in Table 1.
based predominantly on single case reports and case

summarized Data from the literature,
series, highlight high efficacy and rapid onset of action
of Ifx in GPP.'**2° However, we found a large variety
of therapeutic strategies undertaken. Cases of single-
dose Ifx,810:1317:2023 and Jonger therapy (up to 3

years)1—4,679,12714,16719,21

were among those reported. In
cases of prolonged treatment, the standard dosing regi-
men used in plaque psoriasis (infusions of 5 mg/kg Ifx

at weeks 0, 2, and 6 and subsequently every 8 weeks)
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Figure 2 Case 2 (A and, B) widespread erythematous plaques with coalescing pustules on day 0; (C and, D) significant improvement with residual erythema on the trunk
and upper limbs at week 2; (E and, F) erythema on the trunk and limbs and residual psoriatic plaques on the elbows at week 30.
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No
No

No

No

0.3
>0

NA

NA

NA
NA

Ifx ongoing

Ifx ongoing

NA
NA

Acitretin

0.3 mg/kg

reintroduced

Mtx replaced

by acitretin
0.35 mg/kg

NA
No

Single dose

54 | Yes

54 | Yes

Mtx, acitretin,
prednisone

No

Acitretin

Mtx

Yes
Yes

Yes

Yes

5 mg/kg
5 mg/kg

5 mglkg

5 mglkg

bexarotene, PUVA,

UVB, Mtx, acitretin,
dapsone,

isotretinoin, CsA,
etretinate

Mtx, acitretin,
prednisone

Acitretin, CsA, Mtx,

methyloprednisolone

None

Fl44
M/39

K/73

M/60

Newland et al®
Elewski et al’'

Current cases

Abbreviations: GPP, generalized pustular psoriasis; AE, adverse event; Mtx, methotrexate; CsA, cyclosporine A; Ifx, infliximab; F, female; M, male; sGCS, systemic glucocorticosteroids; NB-UVB, narrowband ultraviolet B; NA, not

available.

was most commonly utilized.®’-%13:17:19:21

However,
irregular dosing, only in the event of pustular flares,
was also used in some cases.'* Despite the fact that
Ifx induces rapid resolution of pustules within 1-8
days, monotherapy was frequently insufficient to pro-
vide long-term disease control. Pustular flares during

Ifx treatment2_4’6’8’ 11,12,14,16,18,19,23

3,4,6,8,12

and secondary loss
of efficacy were observed in a majority of
reports. Various strategies were undertaken in such
cases, including the addition of Mix'*'>!" or

acitretin'+18-22:23

or switching to adalimumab,**®
etanercept,”® or ustekinumab.>* Ifx survival calculated
on the basis of reports available in the literature and
current cases indicates that nearly 70% of patients with
GPP are treated with Ifx for at least 1 year and 40% of
patients for about 3 years (Figure 3).

Ifx is commonly used in combination with Mtx not
only to improve therapeutic response but also to avoid
formation of anti-Ifx neutralizing antibodies.'*!” %!
Combined use of Ifx and acitretin is less documented
in the literature.”'*'®***3 In one report of severe GPP
in a patient with neutrophilic cholangitis, acitretin
0.8 mg/kg was introduced as concurrent systemic treat-
ment on day 6 after a single dose of Ifx, and the patient
remained pustule-free during a 7-month follow-up.*® In
another report, Tang et al** administered Ifx in combi-
nation with acitretin (0.5 mg/kg), which resulted in
rapid amelioration of GPP within 48 hours. In total,
two infusions of Ifx were given and acitretin was
tapered down to 10 mg/day, which enabled satisfactory
control of the disease over a 24-month follow-up. In our
patients, the combination of Ifx and acitretin (0.3—
0.35 mg/kg) was associated with good therapeutic
effects. In addition, the therapy was well tolerated and
no adverse events, usually common with doses above
0.5 mg/kg, were noted.

Conclusion

Ifx is a safe and highly effective treatment option for
GPP. Rapid amelioration of the condition may be
observed after a single Ifx dose, which makes Ifx
a suitable option for “rescue treatment” in the most
severe cases. Ifx may be also safely combined with low-
dose acitretin in the treatment of GPP to achieve long-
term control of the disease. Nevertheless, larger
randomized studies are needed to compare the efficacy
of monotherapy with Ifx versus combination therapy of
Ifx with low-dose acitretin in GPP.
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Figure 3 Infliximab (Ifx) survival in GPP calculated on the basis of cases available in the literature.
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