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	Abstract
	Objective To assess efficacy and safety of hydroxyurea therapy in different types of psoriasis.

Patients and methods Eighty patients of chronic plaque psoriasis, generalized pustular psoriasis with more than 20% body surface area and psoriatic erythroderma were included in the prospective nonrandomized study. 
Results At least good response (up to 50% reduction of PASI) to therapy was noticed in 77.6% (59/76), 11.9% patients did not respond and 10.5% patients worsened. 
Conclusion Hydroxyurea is effective in the treatment of extensive psoriasis with not so serious side effects.
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Introduction

Psoriasis is a chronic skin disease. In different populations prevalence varies from 0.6% to 4.8%.1 Various modalities of treatment are available. Topical therapy is generally considered for patients with lesser areas of involvement but patients with extensive disease needs systemic therapy. Presently, there are five available systemic treatments, methotrexate, oral retinoids (acitretin), psoralen with ultraviolet A (PUVA), narrowband ultraviolet B (NBUVB) and cyclosporine. All of these treatments have significant potential adverse effects. Unfortunately, cyclosporine, oral retinoids (acitretin), are costly and PUVA and NBUVB chambers are not available in many areas of India.2,3
In dermatology, hydroxyurea is used for the treatment of psoriasis. Its efficacy in psoriasis therapy was first reported in 19694. Rostent5 and Layton et al.6 suggest that hydroxyurea is an effective long-term treatment for psoriasis that is refractory to conventional topical therapy and that the incidence of serious adverse effects compares favourably with other cytotoxic drugs. Our study was planned to collect more experience about hydroxyurea in the treatment of different types of psoriasis and use them in critical condition as concomitant hepatic pathology.
Patients and methods 
Eighty consecutive adult patients with psoriasis fulfilling inclusion criteria, of varying duration of disease attending the dermatology outpatient department of a tertiary care hospital of eastern India were considered for the study in the year 2009 to 2011. Hydroxyurea was considered for the treatment of patients with the following parameters.

Inclusion criteria included chronic plaque psoriasis (>20% body surface area involvement), erythrodermic or generalized pustular psoriasis; and partially responsive or non-responsive to conventional topical and systemic modalities of therapy. Patients with isolated palmoplantar, scalp and nail psoriasis, childhood psoriasis, pregnancy and breastfeeding, or altered hematological parameters were excluded. 
Hydroxyurea was given in 500mg twice daily for 12 weeks in patients below 60 kg of body weight and 500mg three times daily for patients above 60 kg body weight for 12 weeks, then once daily for another 12 weeks (total 6 months). Clinical monitoring of each patient was done in baseline, 2 weeks, 4 weeks, 8 weeks, 12weeks and 6 months. The severity of disease was assessed by calculating PASI at baseline, 2 weeks, 4 weeks, 8 weeks and 6 months of treatment. Before starting the treatment the following laboratory investigations were performed: hemoglobin percentage, total leukocyte count (TLC), platelet count, renal function tests include Na+, K+, liver function tests and routine examination of urine. They were repeated at 2 weeks, 1 month, 3 months and 6 months.

· Hydroxyurea was stopped if the TLC was <4000/mm3 and the platelet count was <100,000/mm3 and hemoglobin level below 7 gm%, two folds rise of liver enzyme or rise in blood urea and creatinine.

·  Later, when the TLC and platelet counts returned to normal, hydroxyurea was restarted at lower doses if patients had a good response 

· The clinical course was evaluated by a global assessment made by the patient and the physician and the PASI score at 1 week, 2 weeks and subsequently at 4-weekly intervals. The response was graded as complete clearance (more than 95% lesions cleared), excellent (>75-95% clearance), good (>50-75% clearance), fair (>25-50% clearance) or non-responsive (less than 25% clearance) or the disease worsened. If 25-50% improvement was not achieved by 8 weeks, the response was considered inadequate and the patient was offered the option of alternative therapy.
· After clinical clearance all patients were followed up at 4-6 weekly intervals to assess the duration of remission. They were followed up till 6 months.
Results

Eighty patients were included in the study. But four patients dropped out because of personal reasons. In the remaining 76 patients distribution was as follows: chronic plaque psoriasis (n=61, 80.3%), psoriatic erythroderma (n=9, 11.8%) and generalized pustular psoriasis (n=6, 7.9%).

The average duration of disease has been 10.28 years ranging from 1 to 25.5 years, the mean age at presentation was 35.6 years and the mean age of the patients were 46.8 years, range 25 to 65.5 years.

Response 
At least good response (up to 50% reduction of PASI) to therapy was noticed in 59/76 (77.60%) patients. Nine (11.9%) did not respond and worsening    occurred    in   8   (10.5%)  patients. 
Table 1 Response to treatment in different types of psoriasis (n=76).
	Compete clearance
(>95% reduction in PASI)
	Excellent 
(75-95% reduction in PASI)
	Good response 
(50-75% reduction in PASI)
	Fair 
(25-50% reduction in PASI)
	No recovery

(<25% reduction in PASI)
	Worsen

	39 (51.3%) 
	8 (10.6%)
	9 (11.8%) 
	3 (3.9%) 
	9 (11.8%)
	8 (10.6%)


Table 2 Response of patients according to their duration of disease (n=76).

	0-5 years (25/76)
	5.1-10 years (14/76)
	≥10.1 years (37/76)

	C
	E
	G
	F
	NR
	WR
	C
	E
	G
	F
	NR
	WR
	C
	E
	G
	F
	NR
	WR

	14
	2
	2
	1
	4
	2
	6
	2
	4
	0
	1
	1
	15
	4
	7
	2
	5
	4

	18.4%
	2.6%
	2.6%
	1.3
%
	5.3%
	2.6%
	7.9
%
	2.6%
	5.3%
	0
	1.3%
	1.3%
	19.8%
	5.3%
	9.2%
	2.6%
	6.6%
	5.3%


C - Compete clearance, E - excellent, G – good, F - fair, NR - no recovery, W – worsen

Table 3 Response of patients previously treated with methotrexate.
	Pre-treatment with MTX
	Complete 
	Excellent 
	Good 
	Fair 
	Not responded 
	Worsen 

	Chronic plaque psoriasis (23/76)
	12 (52.1%)
	2 (8.7%)
	1 (4.3%)
	2 (8.7%)
	4 (17.5%)
	2 (8.7%)

	Psoriatic erythroderma (9/76)
	4 (44.5%)
	3 (33.3%)
	0
	0
	0
	2 (22.2%)

	Gen pustular psoriasis (6/76)
	2 (33.2%)
	1 (16.7%)
	1 (16.7%)
	0
	1 (16.7%)
	1 (16.7%)**


*Chronic plaque psoriasis, ** patient became sick, withdrawn from study, MTX - methotrexate
Grades of improvement are shown in Table 1 and 2. Patients who cleared completely or responded excellent, showed improvement very early even by 2 weeks of therapy (35/76), near 50% recovery occurred in first 4 weeks and complete recovery occurred in 8-12 weeks. Out of them 4 patients were getting 1.5 gm/day from beginning, 5 patients were getting 1 gm/day in first 4 weeks and after increasing to 1.5 gm/day recovery became faster and good to excellent  results were achieved in 12 weeks.
Patients who had history of treatment with various systemic modalities e.g. methotrexate, PUVA and steroids exhibited good treatment results. Table 3 shows the treatment response in patients who had been previously treated with methotrexate. Patients of all types of disease responded well to hydroxyurea.

Patients who were treated with PUVASOL (5/76) with aggravation or inadequate treatment showed good to excellent response with hydroxyurea. 
Eleven patients had past history of getting systemic steroids as pretreatment, six of them went into generalized pustular psoriasis. In this group, 3 patients of generalized pustular psoriasis patients cleared with hydroxyurea in 12 weeks, three patients showed 75-95% response by 12 weeks; four patients show 50-75% response in 12 weeks and one patient became sick.
Laboratory parameters

Hematological abnormalities noted were leucopenia, thrombocytopenia and gradual fall of hemoglobin levels. Total leukocyte count showed a fall in all patients but leucopenia observed in 9 patients. This leucopenia occurred at 4-6 weeks. Hydroxyurea was temporarily withdrawn. Six patients, who were getting hydroxyurea 1.5 gm/day, were restarted with 1 gm/day without further complication and clearance of skin lesions was excellent at 12 weeks. Other 3 patients who had leucopenia with 1 gm/day, hydroxyurea was restarted after total leucocyte count became normal. But leucopenia reappeared and those patients were abandoned from study.
Mucocutaneous side effects were common but not serious. All patients showed lesional pigmentation, melanonychia was seen in 59 (75%) patients and mucosal pigmentation (lip) in 38 (50%) patients. Other side effects like xerosis, diffuse alopecia were also seen in a significant number but not affected the treatment course.
Follow-up

Patients were followed-up for 6 months, in 4 weekly intervals. Fifty nine responders were followed up, 7 of them lost in first and second follow-up visit. Thirty responders developed new lesions. Six patients with complete clearance, relapsed in 4.5 months, other patients of complete clearance remained disease free till 6 months of follow-up.  
Discussion
Yarbro4 was the first to report on efficacy of hydroxyurea in clearing refractory psoriasis in 1969. Its efficacy in psoriasis is well known, although it takes 6-8 weeks of treatment for maximum clinical response.6,7,8 
Studies6,7,8, 9,10 showed 60 to 73.5% response with good to complete clearance. In our study, adequate response to therapy was noticed in 77.6% (total 59 patients out of 76). Out of them, 51.3% patients had complete clearance, (>95% reduction of PASI); excellent (75-95% reduction) result was seen in 10.5% (8 out of 76 patients); 11.8% (9/76) patients showed good response (50-75% reduction of PASI) and fair (25-50% reduction in PASI) in 3.9% (3/76) patients.
There are many studies which showed that methotrexate is as effective as hydroxyurea but acts faster.14,15,16 In our study a large number of patients (23/76), who were resistant or intolerant to methotrexate, tolerated hydroxyurea very well and responded at least fair up to 17/23 (73.9%) of patients. This result nullifies the previous concept that patients who are resistant to methotrexate are resistant to hydroxyurea also and supports other previous studies.9,10 
Although narrowband UV-B and PUVA therapy can produce very good result in psoriasis, results are poorer in darker skin type population.13 Patients who were treated with PUVASOL (5/76) with aggravation or inadequate treatment showed good to excellent response with hydroxyurea, similar to those who had not received phototherapy. This contradicts the concept that patients refractory to PUVA therapy are resistant to hydroxyurea too and supports previous data.9
Effectiveness of hydroxyurea in pustular psoriasis was variable in different studies, some showed good response others not.11,12 In our study, six patients of generalized pustular psoriasis were treated with hydroxyurea. In this group, 2 patients cleared in 12 weeks, one patient showed 75-95% response by 12 weeks and the second showed 50-75 % response in 12 week. One patient showed no response in 4 weeks and one patient become sick and shifted to other treatment. The results suggested that the effectiveness of hydroxyurea is due to its selective suppressant effect on the polymorphonuclear leucocytes, which apparently play a central role in this disease.
Side effects of hydroxyurea are important and mainly related to myelosuppression.4,5,7 The dermatological side effects so far have been observed in patients who were getting treatment for myeloproliferative disorders for longer duration. In our study, total leukocyte count showed a fall in all patients but leucopenia was observed in 9 patients only. This leucopenia occurred at 4-6 weeks of therapy and the drug was temporarily withdrawn. Leucopenia did not recur after reducing the dose of hydroxyurea (6/9) in six patients (1.5 gm-1gm/d) but in three (3/9) patients hydroxyurea had to be withdrawn.

Minor side effects like melanonychia, cutaneous hyperpigmentation and others were common.17-19 All patients showed lesional pigmentation, melanonychia seen in 75% patients, mucosal pigmentation (lip) was seen in 50% patients. Other side effects like xerosis, diffuse alopecia were also seen in a significant number but did not affect the treatment course.

Dermatomyositis like lesions developed in one patient. Dermatomyositis like lesions are described in the treatment by hydroxyurea.18,19 but those were in hematological malignancies. In our patient dermatomyositis like lesions developed in hands symmetrically after 11th week of treatment.19 Leg ulcerations weren’t noticed in any patient.19 It supports the previous observation that serious dermatological side-effects probably do not occur in patients of psoriasis,9 who are getting this drugs in lower doses and for shorter duration. Moreover, it has no effect on liver functions or serum lipid levels, so that patients who were not eligible for the treatment with methotrexate or oral retinoids could safely be treated with hydroxyurea.  
Conclusion
Our study assessed the efficacy of hydroxyurea in psoriasis, mainly in chronic plaque psoriasis, generalized pustular psoriasis treated by oral steroids and psoriatic erythroderma.
Results showed that it is effective in all those types of psoriasis. Side-effects are not so serious to hamper the management in majority of patients. It adds another weapon in the armament to fight psoriasis of all kinds without costly biologicals.
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