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Abstract: Psoriasis is a common chronic inflammatory skin disease that manifests itself not only on the skin but also on various
tissues and organs of the body. While some psoriasis co-morbidities have been investigated, little is known about its association with
impairment of renal function. In 2005, the concept of psoriatic nephropathy was first introduced by Indian nephrologists, suggesting
a potential relationship between psoriasis and kidney disease. Adalimumab, a fully human recombinant immunoglobulin G1 mono-
clonal antibody against tumor necrosis factor (TNF)-a, has been shown to be a safe and effective treatment for patients with moderate
to severe psoriasis. Here, we present a case of severe plaque psoriasis accompanied with end-stage renal disease (ESRD) treated with
adalimumab. Following the case presentation is a discussion of the relationship between psoriasis and chronic kidney disease (CKD) /
ESRD and the possible role of biologics in psoriasis-related kidney damage. The aim of this report is to increase dermatologists’
awareness of psoriatic nephropathy as a complication of psoriasis and to raise awareness of the use of biologics in psoriasis.
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Introduction

Psoriasis is a common chronic inflammatory skin disease that involves not only the skin but also several organs.' A large
body of literature confirms the association between psoriasis and a variety of diseases such as cardiometabolic disorders,
stroke, and mood disorders in different populations and environments, which are referred to as psoriasis co-
morbidities.> ™ In addition to this, cases of psoriasis related renal damage have also been reported.”’ In the last decade,
the treatment of psoriasis has seen the emergence of biologics targeting cytokines and receptors involved in pathogenesis,
such as adalimumab, an TNF-o inhibitor.® Here, we present a case of ESRD in a patient with psoriasis for more than 10
years. We suggest that patients with psoriasis are more likely to develop CKD and ESRD and that biologics may also
play a role in therapy for psoriasis-related kidney damage.

Case Presentation

A 40-year-old male with a 10-year history of psoriasis was admitted to our nephrology department with a 1-year history
of elevated blood pressure and 5-day edema in both lower extremities. A year ago, the patient developed dizziness with
no apparent cause, and his blood pressure was found to be elevated to about 190/110 mmHg at the local hospital. He was
treated with oral nifedipine, but without regular medication and blood pressure monitoring, and reported normal blood
creatinine. Five days ago, the patient presented with bilateral lower extremity edema, scanty urine and increased foam in
the urine, along with wheezing and fatigue after activity with a slight cough and a small amount of yellow sputum,
followed by nausea and weakness, and fluid exudation from the broken skin of both lower extremities was seen. Local
hospital test results suggested urine protein 3+, blood creatinine 976 umol/L, and elevated white blood cells. Then, he
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was transferred to our hospital, and symptomatic treatment was administered with ceftriaxone anti-infection, diuretic and
calcium supplementation. 10 years ago, he was diagnosed with psoriasis vulgaris and had been treated intermittently and
irregularly with acitretin capsules (Neotigason), xiaoyin tablets (Chinese patent drug, made from Rehmania, Tree Peony
Bark, Red Peony and other herbs) and some topical medications for psoriasis, but his condition recurred without regular
follow-up and management.

On admission, laboratory examination revealed severe renal dysfunction (creatinine 992 umol/L, urea 24.7mmol/L,
uric acid 845 umol/L, urine protein 3+, and endogenous creatinine clearance [CCr] 9.3L/24h), renal anemia (hemo-
globin 103.0 g/L), and elevated inflammatory markers (leukocyte 15.36*10"9/L, NEUT% 83.2%, and procalcitonin
0.58 ng/mL). Cardiac ultrasound showed increased left atrial volume, left ventricular hypertrophy, and mild tricuspid
regurgitation. The patient was diagnosed with ESRD, and treated with anti-infective, diuretic, and antihypertensive
therapy. On the second day of hospitalization, the patient received a dermatological consultation. Physical examination
showed swollen skin of the lower extremities, and cracked and desquamated erythema on the scalp, trunk and
extremities. There are many crusted pustules on top of patchy lesions involving more than 87% of the body surface
area, with a tendency toward erythrodermic psoriasis (Figure 1a). There was no joint involvement. His PASI score was
calculated as 62, and his Physician Global Assessment (PGA) score was 4. Based on dermatological consultation, the
diagnosis of severe plaque psoriasis and pustular psoriasis was considered; therefore, the patient was given daily
closure of the extremities and trunk with mometasone furoate cream (Eloson) + Vaseline. At the same time,
considering the patient’s high severity of psoriasis, previous lack of significant improvement by traditional medications
and the possible burden on the kidneys by traditional oral medications because of his comorbid ESRD, we concluded
that biologic therapy was safe and effective, and the patient was advised to complete procalcitonin, interleukin assays
and other related tests (Table 1).

On the 7th day of hospitalization, adalimumab s.c. treatment at a dose of 80 mg was given to the patient after the
appeal results showed no absolute contraindication to treatment with biological agents. At the introduction of adalimu-
mab, laboratory examination also revealed renal dysfunction (creatinine 945 umol/L, urea 25.4 mmol/L, uric acid 848
umol/L, and estimate glomerular filtration rate [eGFR] 5.7 mL/min per 1.73 m?). The patient was advised to give
adalimumab 40 mg injection after one week, and 40 mg every two weeks thereafter. During the second week of
admission, he received a 40 mg adalimumab injection, and 8 days after the second adalimumab injection, the patient
was discharged and received injections every other week thereafter. He reached PASI 75 (75% decrease in PASI) at
discharge (Figure 1b). The affected skin area was reduced to 15% with a PASI of 12 and a PGA of 3.

After discharge from the hospital, the patient was on regular hemodialysis, and is now stable and awaiting
a nephrogenic kidney transplant. The patient also adheres to regular adalimumab regimen, and is regularly followed
up in the dermatology clinic for regular management. In a physical examination 2 months after he was discharged, only
a few skin lesions were found on his lower limbs (Figure 1c). The surface area of lesions is only 1%, PASI was 2 and
PGA was 1. Until now, he still follows up regularly, and maintains 90% improvement of the PASI score.

Figure | Clinical manifestation of Psoriasis. (a) Skin involvement of more than 80% of the body surface area on admission. The Psoriasis Area and Severity Index (PASI)
score was 62. (b) Skin involvement after two sessions of Adalimumab treatment. The PASI score was 12. (c) Skin involvement at 12 weeks after Adalimumab initiation. The
PASI score was |.
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Table | Laboratory Examination Pre-Biologic Treatment

Inspection Projects, Unit of Pre-Treatment with Normal
Measure Biologics Range
CBC
WBC, 1079/L 17.36 3.50~9.50
RBC, 10712/L 2.98 4.30~5.80
Hb, g/L 87.0 130.0~175.0
NEUT, 1079/L 12.78 1.80~6.30
NEUT% 83.2 40.0~75.0
LFT
TP, g/L 58 63~82
ALB, g/L 28 35~50
LDH, U/L 582 120~250
RFT
Urea, mmol/L 25.4 3.2~7.1
Cre, pmol/L 945 58~110
UA, umol/L 848 208~506
eGFR, mL/(minx1.73m"2) 5.7 >90
TB-related
T-SPOT.TB Negative Negative
PPD test Negative Negative
Immune indexes
TNF-a, pg/mL 33.60 0~8.10
IL-1B, pg/mL 5.1 0~5.0
IL-2R, 1U/mL >7500 223.0~710.0
IL-6, pg/mL 119.0 0~3.4
IL-8, pg/mL 38.0 0~62.0
IL-10, pg/mL 5.3 0~9.1

Abbreviations: CBC, complete blood count; WBC, white blood cell; RBC, red blood cell; Hb, hemoglobin;
NEUT, neutrocyte; LFT, Liver Function Test; TP, total protein; ALB, albumin; LDH, lactic dehydrogenase; RFT,
Renal Function Test; Cre, creatinine; UA, uric acid; eGFR, estimated glomerular filtration rate; TB,
tuberculosis; PPD, purified protein derivative; TNF, tumor necrosis factor; IL, interleukin.

Discussion

Psoriasis is a chronic inflammatory proliferative skin disease that is prone to recurrence, which is clinically characterized by well-
defined papules, plaques, and often covered with silvery scales.” In addition to skin lesions, it also affects multiple organs such as
the eyes, liver, cardiovascular system, kidney, and gastrointestinal tract.>'% Renal involvement in the course of psoriasis is not an
uncommon event. It is generally accepted that if renal lesions develop years after the onset of psoriasis, they are mostly related to
the duration of the disease, the area of skin damage, the severity of the disease, and often improve as the skin damage improves.
The manifestations of psoriasis-related renal damage are more diverse, such as back pain, microscopic hematuria, nephrotic
syndrome, hypertension, and renal failure,'"*'? but the link between the two diseases is still controversial. It is not totally clear if
nephropathy is caused by psoriasis or it is simply coincidental.

The patient in this case developed ESRD 10 years after his diagnosis of psoriasis. There have been many discussions in recent
years about the relationship between psoriasis and CKD and ESRD. Wan et al'® compared the incidence of CKD in 143,833
patients with psoriasis and 689,702 psoriasis-free controls. In their study, the severity of psoriasis was assessed according to the
treatment modality taken by the patients, and the patients who had received phototherapy, methotrexate, azathioprine, cyclos-
porine, etanercept, adalimumab, infliximab, and ustekinumab were categorized as severe patients (7354 patients), and patients
who had not been treated with phototherapy, systemic therapy, or biologics were classified as mild (136,529 patients). Their study
found that severe psoriasis was an independent risk factor for CKD and ESRD after adjusting for sex, age, cardiovascular disease,
diabetes, hypertension, hyperlipidemia, body mass index and use of non-steroidal anti-inflammatory drugs. In order to explore the
risk of inflammatory skin disease and CKD, Schonmann et al'* matched each patient with CKD stages 3—5 with up to five patients
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without CKD to compare the prevalence of CKD stages 3-5 in individuals with and without inflammatory skin disease. Their
study suggested that the CKD case group was more likely to have a combined history of atopic dermatitis, psoriasis, and
hidradenitis suppurativa than the control group, and the results remained the same after correcting the analysis for confounding
factors.

It has been found that psoriasis patients are not only more likely to develop CKD and ESRD, but the incidence is
positively correlated with the disease severity of psoriasis. A cohort study in Taiwan found that the risk of CKD and
ESRD in patients with severe psoriasis was nearly doubled and tripled, respectively.'® In a cohort study by Chiu et al'® in
which patients with psoriasis were followed for 5 years to assess the incidence of CKD and glomerulonephritis (GN), it
was found that both patients with mild and severe psoriasis had a significantly increased risk of developing CKD and GN
compared to the controls without psoriasis, and that patients with severe psoriasis had higher risk ratios for CKD (HR
1.57 vs 1.52), and GN (HR 1.93 vs 1.46) were higher in patients with severe psoriasis than in those with mild psoriasis.
We can see a definite correlation between psoriasis and CKD, but the underlying pathogenesis of the interaction between
the two and the promotion of disease progression remains unclear.

In 2015, Japan reported the first successful treatment with adalimumab of a patient with psoriasis vulgaris who was on
hemodialysis due to renal failure.'” The effective treatment of psoriasis with biological agents implies that the inflammatory
factors such as TNF-o, IL-12, and IL-23 also have an important role in the inflammatory process of psoriasis.'""'® Interestingly,
previous studies have found that these inflammatory factors are also involved in renal injury, such as TNF-a, which affects renal
hemodynamics and renal unit transport, leading to NaCl retention and hypertension, and IL-23, which drives renal inflammation
characterized by massive T-lymphocyte infiltration.'*?° Lavoz et al*' found that inhibition of IL-17 ameliorated renal injury and
disease progression in mice with a diabetic nephropathy model. In addition, recent articles have reported that biologic treatment
of psoriasis can simultaneously improve kidney damage in patients. Veronesi et al*? evaluated the renal function of 92 patients
with moderate-to-severe plaque psoriasis treated with biologic agents, including 35 patients with anti-IL-17 biologics (28 with
secukinumab and 7 with ixekizumab), 34 patients with anti-TNF-a biologics (25 with adalimumab and 9 with etanercept), and 23
patients with anti-IL-12/23 biologic (ustekinumab). Their study found a decrease in mean serum creatinine levels after 1 year of
treatment (0.98 mL/min vs 0.90 mL/min), as well as a decrease in mean PASI from 17.55 to 1.20. As the use of biologics has
become popular, their safety has also received attention. Maghfour et al*> found that biologics do not affect long-term renal
function in patients with psoriasis combined with CKD. In addition, due to the extremely large molecular weight, biologics is
difficult to excrete from the kidneys in its prototypical form and to metabolize by hepatic drug metabolizing enzymes, but is
eliminated mainly by intracellular enzymatic degradation, making the use of biologics less burdensome to the kidneys.>* These
studies showed that treatment targeting psoriasis-causing inflammatory factors may improve the underlying renal damage
associated with psoriatic inflammation.

The risk of CKD and ESRD associated with moderate-to-severe psoriasis has been underestimated compared to that
of psoriasis comorbidities such as cardiovascular disease and metabolic syndrome. As the prevention and care of CKD
and ESRD has become an important public health policy, this case is also a reminder to all dermatologists that closer
monitoring of renal insufficiency, such as routine screening for urinary microalbuminuria, serum creatinine and serum
urea nitrogen tests, should be considered in patients with moderate to severe psoriasis, which can help with early
detection and intervention to reduce the high morbidity and mortality of CKD and ESRD. Because host defenses are
often compromised in patients with CKD/ESRD, careful monitoring and follow-up of infection is also required when
administering biologic therapies. Further research into biologic therapies for patients with CKD/ESRD would provide

useful treatment options for patients with psoriasis suffering from renal failure.

Conclusion

Our case report suggests that biologics are a reasonable treatment option for renal failure in patients with severe psoriasis.
Further case reports and long-term studies are needed to elucidate the association between psoriasis and CKD/ESRD and to
evaluate biologic therapies for the treatment of patients with severe psoriasis in combination with CKD/ESRD.
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