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Abstract: Psoriasis is an immune-mediated chronic inflammatory dermatosis influenced by hereditary and environmental factors.
Human immunodeficiency virus (HIV) infection affects the immune system and exacerbates psoriatic lesions. We report the case of
a 33-year-old male patient diagnosed with psoriasis vulgaris, psoriatic arthritis and HIV infection. Acitretin capsules, etanercept and
high-active antiretroviral therapy (HAART) were effective. Two months after etanercept was discontinued, his condition worsened.
After switching to secukinumab combined with HAART, the symptoms of psoriatic arthritis resolved rapidly after four weeks, with
a Disease Activity Index for Psoriatic Arthritis score of 0. The time to achieve psoriasis area and severity index 40, 75, 90, and 100
were 2, 4, 8, and 29 weeks. The treatment was maintained for 1 year with no adverse reactions. Regarding the stable CD4"
T lymphocyte count and the viral load, administering anti-IL-17 monoclonal antibodies is an effective treatment option for psoriasis
patients.
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Introduction

Psoriasis is an immune-mediated chronic inflammatory dermatosis influenced by the combined effects of hereditary and
environmental factors, affecting 2-3% of the global population. Due to the high number of cases, patients with psoriasis
often have other comorbidities, some of which greatly impact the disease condition, treatment and prognosis. Human
immunodeficiency virus (HIV), a retrovirus, attacks and destroys the human immune system gradually, which causes the
human immune system defect and leads to more severe or atypical psoriasis. The incidence of HIV-positive psoriasis has
gradually increased. Statistically, by the end of 2017, there were 36.9 million HIV/AIDS patients worldwide.” Studies
have shown that the prevalence of psoriasis in people living with HIV (PLWH) ranges from 4% to 6%, is higher than the
general population, which is 2-3%.° In PLWH, psoriasis onset often companies with a poor prognosis. Without
treatment, the average life expectancy of patients ranges from 4 to 24 months after diagnosis.® Therefore, identifying
safe and effective treatment options for patients with HIV-positive psoriasis is crucial.

Biologics have recently been widely used for treating moderate-to-severe plaque psoriasis and psoriatic arthritis.
There are few case reports of biological therapy in HIV-positive psoriasis patients, at the same time, no data support from
studies with larger sample sizes. Here, we report the management of an HIV-positive male psoriasis patient treated with
the anti-TNF-a monoclonal antibody etanercept followed by the interleukin IL-17A monoclonal antibody secukinumab.
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Case Presentation

The patient was a 31-year-old homosexual Chinese male with a 6-year history of multiple erythematous scaly plaques.
Since June 2016, he has developed erythema, papules, plaques, and scales of various sizes throughout his body. Four
months later, the rash increased rapidly, diffusing erythema all over the body, accompanied by a fever. He does not have
a regular homosexual partners (regular homosexual partners), with some breaching the safe sex measures. The patient
visited with the history of type 2 diabetes and penicillin allergy but no family history of psoriasis. A typical psoriatic rash
covered over 90% of his body surface area, and he was admitted to the hospital with “erythrodermic psoriasis”.
Erythrodermic psoriasis was diagnosed in the context of the pathological examination and clinical features during
hospitalization. The pathological manifestations indicated hyperkeratosis, confluent parakeratosis, Munro microabs-
cesses, acanthosis hypertrophy, regular elongation of the rete ridges, papillary dermal edema, mildly dilated blood
vessels, scattered perivascular lymphocytes, and neutrophils infiltrated around the upper epidermis and superficial dermis
(Figure 1), which are typical characteristics of erythrodermic psoriasis. Simultaneously, the patient tested positive for the
human immunodeficiency virus (HIV) antibody. The CD4" T lymphocyte count was 28 cells/uL, and the HIV viral load
was 5.05 x 10 TU/mL. The diagnosis was “HIV infection”. The psoriasis was treated successively for 3 weeks with
acitretin capsules, total glucosides of peony capsules, compound glycyrrhizin tablets, topical glucocorticoid cream, and
moisturizers, and the condition was controlled. Oral tenofovir 200 mg once a day, 100 mg of oral lamivudine once a day,
and 50 mg of oral lopinavir and ritonavir tablets twice a day were administered for continuous anti-HIV treatment, and
the laboratory indicators were reviewed every six months. The re-examination results on December 11, 2019, showed
that the CD4" T cell count was greater than 200 cells/uL and the viral load was less than 100 IU/mL. During the period
from November 2016 to March 2020, the patient took acitretin capsules orally for a long time for maintenance treatment.
With the prolongation of the use time of acitretin A capsule, its efficacy gradually declined. The recurrence of psoriasis
increased.

In March 2020, the psoriasis rash recurred and aggravated, accompanied by noticeable pain in the cervical spine and
sacroiliac joints, with unfavorable flexion, extension and rotation. On April 8, 2020, the results of the spine and hip joint
MRI performed in another hospital (Figure 2A) suggested abnormal changes in the bilateral sacroiliac and hip joints,
slight swelling of the surrounding soft tissue, and right external obturator muscle swelling. Sacroiliitis was considered.
On May 5, 2020, he was admitted to our hospital again and diagnosed with psoriatic arthritis (involvement of axial joints)
and psoriasis vulgaris (Figure 2B). Laboratory data revealed an CD4" T lymphocyte number of 278 cells/uL, HIV viral
load was less than 100 IU/mL, the eosinophil number of 0x10°/L|, the red blood cell number of 2.66x10'%/L|, the level
of hemoglobin was 101 g/l|, the C-reactive protein level was 33.91 mg/l7, the erythrocyte sedimentation rate was
138.00 mm/h?, with negative serologic examination for hepatitis A virus, hepatitis B virus, hepatitis C virus, and syphilis.
The remaining hematological, biochemical investigations and urine analysis were in the normal ranges. Pre-treatment

screening was negative for tuberculosis, including chest X-rays, an interferon-gamma release assay, whereas the

Figure | Pathological images. Pathological results showed hyperkeratosis, confluent parakeratosis, Munro microabscesses, acanthosis hypertrophy, regular elongation of the
rete ridges, mild spongiosis, papillary dermal edema, mildly dilated blood vessels, scattered perivascular lymphocytes, and neutrophils infiltrated around the upper epidermis
and superficial dermis (HE, A x40, B x100, C x200).
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Figure 2 MRI images of the cervical spine. (A) MRI of the spine and Hip joint on April 8, 2020 indicated degeneration of the cervical vertebrae, abnormal changes in the
bilateral sacroiliac and Hip joints with slightly swollen surrounding soft tissues, and swelling of the right obturator externus muscle. These were considered inflammatory
lesions. (B) Image of the spine and Hip joint MRI on April 25, 2022 showed straightened physiological curvature of the cervical spine compared with the MRI results on
April 8, 2020 before the use of biologics, with less severe bilateral sacroiliac joint inflammation.

Echocardiography (ECG) showed sinus arrthythmia. The psoriasis area and severity index (PASI) score of the skin lesion
was 14.4 (Figure 3A), and the Disease Activity Index for Psoriatic Arthritis (DAPSA) score was 52. On May 7, 2020,
after the patient was fully informed and signed the informed consent form, subcutaneous injections of 25 mg of
etanercept twice weekly combined with 20 mg of acitretin capsules per day were administered. After three weeks,
erythema and scales were significantly ameliorated (Figure 3B). After four weeks, the joint symptoms had almost
subsided, and the DAPSA score was 0. Acitretin capsules were discontinued, and subcutaneous injection of 25 mg
etanercept twice weekly was continued. The rash largely resolved after 21 weeks (Figure 3C), and the PASI score was
1.4. Subsequently, the etanercept dose was modified to a subcutaneous injection of 25 mg once weekly for eight weeks
and once every two weeks for another eight weeks. The patient spontaneously discontinued etanercept treatment in
February 2021. After 2 months, the rash recurred and worsened (Figure 4A). The PASI score was 20.2, and mild pain
was observed in the cervical spine and spinal joints. The DAPSA score was 34, CD4" lymphocyte count was 353 cells/
pL, and HIV viral load was less than 100 IU/mL. On May 31, 2021, after repeatedly excluding any abnormalities in the
examinations for the administration of biologics, secukinumab 300 mg was prescribed for treatment in the Oth, 1st, 2nd,
3rd, and 4th weeks in the context of anti-HIV treatment. Subsequently, it was administered at a dose of 300 mg every
four weeks. After four weeks, the patient’s joint symptoms completely disappeared, and the DAPSA score was 0. The
times to achieve PASI 40, PASI 75, PASI 90, and PASI 100 were 2 weeks (Figure 4B), 4 weeks, 8 weeks (Figure 4C),
and 29 weeks (Figure 4D), respectively. At present, secukinumab has been maintained for 1 year, and the clinical
symptoms of psoriasis have stabilized (Figure 4E and the specific treatment timeline is shown in Figure 5). The CD4"
T lymphocyte count was 327 cells/uL, and the HIV viral load was less than 100 IU/mL. The results of the spine and hip
joint MRI on April 25, 2022, indicated straightened physiological curvature of the cervical spine compared with the MRI
results on April 8, 2020, before the use of biologics, with no abnormalities in height and signal of the vertebral body and
less severe bilateral sacroiliac joint inflammation.

The patient provided written informed permission to have any accompanying photos and case details published. The
Hospital Ethics Committees of Dermatology Hospital of Jiangxi Province approved to publish the case details.

Discussion

In 1985, Johnson et al’ first reported HIV-infected patients with psoriasis and found that this infection may lead to the
onset of psoriasis or aggravate the original disease condition. In our case, psoriasis might be the initial dermatological
manifestation of HIV. Four months after the onset of rash, the disease exhibited rapid progression, with the development
of psoriatic erythroderma, implying that HIV infection can further aggravate the symptoms of psoriasis. The pathogenesis
of psoriasis is related to immunity and is accompanied by excessive activation of CD4" T lymphocytes and upregulation
of IL-17 and IL-23 secretion.’ A large decrease in CD4" T lymphocytes and a large increase in the number of CD8"
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Figure 3 Etanercept treatment photographs. (A) At the beginning of etanercept treatment (The patient’s trunk has large areas of erythema, plaque, and tiny scales), (B) at
the third week of etanercept treatment (Erythema area decreases and color fades), and (C) at the 21st week of etanercept treatment (The patient has a small area of pale
erythema on his back).

T lymphocytes in PLWH patients often result in a decrease in the ratio of CD4"/CD8" and an imbalance in the
differentiation of T lymphocyte subsets, which leading to the (which lead to the) immunosuppression of the body.®
The immune status of the two diseases does not explain the phenomenon of HIV infection that causes the onset of
psoriasis or exacerbates the original condition. However, the imbalance of immune cells and cytokines accompanying
HIV infection, such as the imbalance of inflammatory factors related to the Th1/Th2 cell axis, may induce an outbreak of

existing psoriatic skin lesions or the emergence of HIV-related psoriasis.”'”
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Figure 4 Secukinumab treatment photographs. (A) At the beginning of secukinumab treatment (Erythema, plaque and thin scale are widely distributed on the trunk and
extremities), (B) at the second week of secukinumab treatment (The erythema color fades, the plaque becomes thinner, and the scale decreases), (C) at the eighth week of
secukinumab treatment (The skin rash on the trunk and upper limbs has basically subsided, and the lower limbs are widely distributed with light erythema, plaque and scales),
(D) at the 29th week of secukinumab treatment (The rash is completely cleared) and (E) at the 34th week of secukinumab treatment (The rash is completely cleared).
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Figure 5 Treatment timeline.

In PLWH with moderate-to-severe psoriasis (BSA >10%), especially those with CD4" T lymphocyte count of fewer
than 350 cells/mm,’ topical medication combined with high-active antiretroviral therapy (HAART) is recommended."’
HAART can reduce HIV viral load. In contrast, psoriasis symptoms may be alleviated by inhibiting HIV stimulation of
keratinocyte proliferation by interfering with HIV DNA synthesis.'> When HAART is ineffective, retinoids are used
as second-line therapy, although theoretically, higher doses may be required to control the disease. Third-line treatment
options may be adopted in PLWH with severe or difficult-to-control psoriasis, such as methotrexate, cyclosporine A,
biological agents (TNF-a antagonists, 1L-12/23, and IL-17 inhibitors), and other treatments. Currently, biologics are
widely used in treating patients with moderate-to-severe plaque psoriasis and psoriatic arthritis. Due to the inhibitory
effect of biological agents on the body’s immunity, the risk of infection in the body is significantly increased, which is the
main factor that limits the use of biological agents in HIV patients with psoriasis. According to the British Association of
Dermatologists (BAD) guidelines, biologics can be used cautiously in HIV patients with moderate-to-severe psoriasis if
HIV is adequately treated and monitored.'® In recent years, multiple case reports have demonstrated the safety of TNF-a.
antagonists in treating patients with HIV without increasing morbidity and mortality.'"*'® TNF-a increases HIV
expression via nuclear factor (NF)-xB. Therefore, when the TNF-a level is elevated, HIV viral load is increased, and
the CD4" T lymphocyte count is decreased, leading to HIV progression.® Therefore, TNF-a antagonists, such as
etanercept and infliximab, may help control HIV infection while stabilizing psoriatic skin lesions. However, some
researchers suggest that TNF-a antagonists should only be administered to HIV-infected patients with psoriasis with
a CD4" T lymphocyte count of more than 200/uL to ensure patient safety.'” The American Academy of Dermatology and
National Psoriasis Foundation (AAD-NPF) guidelines recommend that anti-IL-17 monoclonal antibodies can be used in
HIV patients who have been receiving antiretroviral therapy and have a well-controlled viral load.'® There are also
several case reports of successful treatment of HIV patients with psoriasis or psoriatic arthritis with secukinumab or
ixekizumab. This suggests that anti-IL-17 monoclonal antibodies may serve as an effective treatment for patients with
HIV psoriasis.'* 2

In this case, we used acitretin capsules combined with HAART therapy in the early stage, effectively controlling the
disease. The treatment regimen gradually failed to stabilize the rash over the time, and severe articular symptoms
developed. Considering the limitation of applying immunosuppressive agents in HIV patients and the significant
effectiveness of TNF-o antagonists in psoriatic arthropathy, we added etanercept to the HAART regimen. The joint
pain symptoms almost subsided after approximately one month of medication, but the rash was not significantly
ameliorated until after approximately five months. However, two months after discontinuation of etanercept, the rash
recurred and was further aggravated, and mild pain occurred in some joints. This time, we used secukinumab combined
with HAART regimen. His joint symptoms resolved rapidly after 4 weeks, and the rash diminished completely after 29
weeks. In this case, the patient was treated with etanercept and secukinumab for two years. During the treatment period,
the patient’s CD4" T lymphocyte count and viral load remained favorable, without biologics-related complications.
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However, previous studies have reported multiple infections with etanercept treatment and gastrointestinal Candida

infections with secukinumab treatment,zo’23

indicating that the use of biologics in HIV-associated psoriasis increases the
risk of systemic bacterial or opportunistic fungal infections. Therefore, tuberculosis, hepatitis B and other opportunistic

infections should be excluded before the drug administration.

Conclusion

Data on psoriasis complicated by HIV infection are mainly derived from case reports and small-scale, retrospective
studies. The safety and efficacy of each treatment regimen remain to be confirmed. In moderate-to-severe refractory
psoriasis with HIV infection and poor efficacy of HAART therapy and retinoic acid drugs, Secukinumab combined with
HAART can be used as an appropriate treatment option when the HIV infection status of the patient is stable (CD4"
T lymphocyte count >200/mm?, stable viral load); however, strict monitoring of adverse reactions, CD4" T lymphocyte
count and viral load are required.
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