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Abstract
BACKGROUND
Psoriasis is a chronic autoimmune disease that usually manifests as a red scaly epidermis, induration, and hyperproliferation of basal keratinocytes. About 2% of the world’s population suffers from psoriasis but there are no clear therapeutics yet. Recently, mesenchymal stem cells (MSCs) have been regarded as a therapeutic alternative for autoimmune diseases, as they possess immunosuppressive effects without risks. Human umbilical cord-derived MSCs effectively regulate immune cells and are characterized by low immunogenicity, which has many advantages in treating immune diseases.

CASE SUMMARY
The patient was a 47-year-old male, diagnosed with psoriasis in 1995. He had received various treatments for 25 years, but the psoriatic condition was not significantly improved. He was given three rounds of minimally manipulated umbilical cord-derived MSCs over 2 wk. The erythema gradually disappeared. Three months after the 1st round, all erythema completely disappeared, and the psoriasis did not recur.

CONCLUSION
Minimally manipulated umbilical cord-derived MSC transplantation can potentially treat patients who suffer from psoriasis.
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Core Tip: In recent decades, interest in biomedical applications of mesenchymal stem cells (MSCs) has increased due to their anti-inflammatory, immunosuppressive, and immunomodulatory abilities. MSCs have been used to study a variety of human diseases without side effects. The human umbilical cord is an excellent source of MSCs. We sought to improve a patient’s psoriatic condition by using minimally manipulated umbilical cord-derived MSCs. In this case study, we report the efficacy of the minimally manipulated umbilical cord-derived MSC therapy to treat a patient with psoriasis.

INTRODUCTION
Psoriasis is an incurable autoimmune disease exhibiting a wide spectrum of clinical symptoms. Psoriasis typically presents with a red scaly epidermis, induration, and hyperproliferation of basal keratinocytes[1]. This serious skin condition most commonly occurs on the head, upper limbs, hands, trunk, and lower limbs, though it can appear on any location. About 2% of the world’s population suffers from psoriasis[1]. Despite the wide variety of treatment options available to treat psoriasis, there are currently no definitive treatment methods[2-4]. Therefore, there is a need for a treatment method that can replace the existing treatment methods.
Previous studies about the effectiveness of mesenchymal stem cells (MSCs) for patients with autoimmune diseases showed positive results because they have anti-inflammation and immunomodulation[5-8]. For this reason, studies using MSCs to treat psoriasis have been conducted[9-12]. As a result, the possibility of treating psoriasis using MSCs has been demonstrated. Previous case reports have shown that psoriasis did not recur after MSC treatment[11,12].
In this study, we present a safer and more effective treatment method than previous studies. It is well known that genetic mutations and aging-related modifications increase as the MSCs are cultured[13-15]. These results show the increasing occurrence of various risks, including tumor formation, and decreasing treatment effect. Therefore, we treated psoriasis using uncultured, minimally manipulated umbilical cord-derived (MM-UC)-MSCs. We evaluated the severity of psoriasis in the patient using the Psoriasis Area and Severity Index (PASI) and Dermatology Life Quality Index (DLQI)[16]. As a result of three rounds of MM-UC-MSCs transplantation, the PASI and DLQI score of the patient decreased from 9.9 to 1.7 and from 27 to 3, respectively. We confirmed that there were no side effects and no relapse during the 5-mo follow-up period. Therefore, in this case study, we report the efficacy of MM-UC-MSC therapy for a psoriasis patient.

CASE PRESENTATION
Chief complaints
On April 1, 2020, a 47-year-old man, suffering from psoriasis, visited our clinic. The patient had inflammation on the fingers, the backs of the hands, both wrists, and both ears. Erythema was widely spread on both hands, all fingers, and both wrists. Erythema was also found on the inside of the auricle and on the lower part of the earlobe (Figure 1A and B). Also, he complained of itchiness.

History of present illness
He had been diagnosed with psoriasis in 1995. Subsequently, over the next 25 years, he had received herbal treatment, dermatological laser treatment, and drug treatment.

History of past illness
The patient has been no specific disease excepted psoriasis.

Personal and family history
The patient had no diseases personal and family histories.

Physical examination
When the patient visited the hospital, the lesion area was spread over several parts of the body.

Laboratory examinations
The severity of psoriasis was evaluated using the PASI and DLQI at the time of the patient’s visit. The PASI and DLQI scores were 9.9 and 27, respectively.

FINAL DIAGNOSIS
The patient was diagnosed with psoriasis based on the PASI score and previous diagnosis results.

TREATMENT
UC procurement
Disinfected UCs were donated by the Obstetrics and Gynecology Department at Lynn Woman’s Hospital. Informed consent was obtained from the mothers donating the umbilical cord. Seven blood and urine tests were performed on the mothers to confirm the safety of the UCs. These tests included assessment for hepatitis B surface antigen, hepatitis B surface antibody, hepatitis C antigen, hepatitis C antibody, human immunodeficiency virus, syphilis rapid plasma reagin, and human T-cell lymphotropic virus type I and II antibody.

Isolation, quality evaluation, and preparation of MM-UC-MSCs
The donated UCs were isolated, evaluated, and prepared as described in our former work[8,17]. Briefly, the UC tissues were ground and treated with a mixture of collagenase and hyaluronidase. After filtration, the cells were immediately frozen at -197 °C. Each UC produced 2.5-7.0 × 108 cells. MSC expression was confirmed by detection of the markers CD73 (78.68%), CD90 (94.25%), and CD105 (93.72%) using a CyFlow® Cube 6 (Sysmex, Lincolnshire, IL, United States) and FCS Express 5 software (De Novo Software, Glendale, CA, United States). These expression markers were similar to our previous results of CD73 (70%-80%), CD90 (90%-100%), and CD105 (90%-100%). We also confirmed that the extracted cells are safe cells free from contamination by microorganisms or adventitious viruses (data not shown).
For local transplantation, the isolated cells were used at a concentration of 1 × 106 cells/mL in 0.9% physiological saline. For intravenous transplantation, cells were used at a concentration of 3 × 106 cells/mL in 0.9% physiological saline.

Treatment
In the 1st round, the injection solution containing MM-UC-MSCs was transplanted intravenously and by local transplantation on April 1, 2020. For intravenous transplantation, a 10-mL injection solution containing MM-UC-MSCs was mixed with 100 mL of 0.9% sodium chloride injection, USP. Then, the 110 mL mixture was intravenously transplanted for 1-1.5 h. Immediately after the transplant was over, the same process was repeated once more. In the case of local transplantation, 12 Ultra-FineTM II Insulin Syringes containing the injection solution were prepared. Each syringe containing the injection solution was injected in and around the lesion, at 2 cm intervals with 0.25 mL. The injected volume of injection solution for each hand and wrist was 4 mL, for each ear was 1 mL, and for the face was 2 mL. The 2nd and 3rd rounds were local transplantation only and were performed each at 1 wk intervals.

OUTCOME AND FOLLOW-UP
At the 1st hospital visit on April 1, 2020, the severity of psoriasis was diagnosed using PASI and DLQI. The PASI score was 9.9. The extent of psoriasis was determined to be not severe, but the DLQI score was 27, indicating that the skin disease had an enormous influence on daily life. The PASI and DLQI score of the patient decreased from 9.9 to 1.7 and from 27 to 3, respectively, after 122 d from the 1st transplantation (Figure 2).
The erythema on both hands was slightly reduced, especially around the wrist area at day 7 after the 1st transplantation (Figure 3A). Itching also decreased, and exfoliation increased. After the 1st transplantation, the erythema gradually disappeared, and all erythema was almost resolved at day 122 after the 1st transplantation. Ultimately, the erythema was not observed on either hand, any fingers, or either wrist (Figure 3B). It was also confirmed that erythema of the ears was significantly reduced (Figure 3C).

Report of side effects
The patient reported having experienced no adverse reactions or side effects, including dermatitis, fever, chills, or nausea.

DISCUSSION
Psoriasis is one of the autoimmune diseases that can reduced a patient’s quality of life[2]. Currently, there is no adequate treatment for psoriasis[2-4]. Therefore, there is a need for a new treatment method for psoriasis.
Previous studies have shown that MSCs may be a new alternative to psoriasis treatment[9-12]. However, previous studies have used cultured MSCs. It is well known that genetic mutations and aging-related modifications increase as the MSCs are cultured[13-15]. This results in an increase in the occurrence of various risks, including tumor formation and decreasing the treatment effect.
Here, we describe a case of psoriasis treated using MM-UC-MSCs. The MM-UC-MSCs safer materials than cultured MSCs because MM-UC-MSCs have few genetic mutations by expansion in vitro. Also, the MM-UC-MSCs are expected to be more effective materials than cultured MSCs because of no aging-related modifications[13-15]. The patient was transplanted with the MSCs three times at 1-wk intervals. The patient had not received any other therapies during or after the MM-UC-MSCs treatment. Gradual clearing of the erythema was observed 122 d from the 1st treatment. Follow-up for 5 mo showed the patient’s psoriasis lesions to be mostly cleared. Interestingly, there was no significant change after the 1st and 2nd treatments. This result is hypothesized to be due to the time required for transplanted MM-UC-MSCs to engraft and function.
In general, treatment for psoriasis is aimed at a 75% improvement based on the PASI score[16]. In addition, there is a strong correlation between the PASI score, which represents severity of psoriasis, and the DLQI score, which represents quality of life. Therefore, a reduction in the PASI score of 75% or more can significantly improve the quality of life of the treated patient, which means that the treatment method is highly effective. In this study, the PASI score of the psoriasis patient treated by MM-UC-MSC transplantation decreased from 9.9 to 1.7 at day 122 after the 1st transplantation. During this period, the patient’s DLQI score dropped from 27 to 3, confirming a significant improvement in quality of life as well.
In this patient, treatment of psoriasis by MM-UC-MSC transplantation was safe and effective. However, further studies should be performed in a larger number of patients with psoriasis and for a longer follow-up time to confirm our observations.

CONCLUSION
Based on the PASI and DLQI scores, MM-UC-MSC transplantation had a great effect on treating psoriasis. After 5 mo, psoriasis did not recur and the patient did not report any side effects. Clinical trials with more patients and a longer follow-up time are needed before introducing this method as a safe and efficient psoriasis treatment.
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Figure Legends
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Figure 1 Psoriasis lesion sites before treatment. A: The psoriasis lesion sites on the hands and wrists before transplantation of minimally manipulated umbilical cord-derived mesenchymal stem cells (MM-UC-MSCs); B: The ear before transplantation of MM-UC-MSCs.
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Figure 2 Graph for Psoriasis Area and Severity Index and Dermatology Life Quality Index score change in a patient with psoriasis according to the procedure outcomes. DLQI: Dermatology Life Quality Index; PASI: Psoriasis Area and Severity Index.
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Figure 3 Visible changes at the lesion sites on the patient during and after treatment. A and B: The erythema changes of both hands and wrist observed at day 15 (A) and day 122 (B) after the 1st transplant; C: The erythema of the ear lesion site at day 122 after the 1st transplant.
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