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Abstract

Original Article

Introduction

Leprosy is a chronic, systemic, infectious disease of man 
caused by Mycobacterium leprae  (M. leprae).[1] Armauer 
Hansen, a Norwegian scientist, carried out the first bacterial 
and epidemiological research about leprosy in 1869.[2] The 
prevalence of leprosy is variable; the overwhelming majority 
of cases are found in developing countries.[3]

However, with increasing international immigration and 
travel, patients with leprosy may present anywhere. According 
to the Registry of the National Hansen’s Disease Programs, 
205 new cases were detected in the United States in 2010.[4] 
Approximately 75% of new cases detected annually in the 
United States are from immigrants.[5]

In general, leprosy is more common among males with a 
ratio of approximately 1.5–1.[4] However, some studies report 
the male‑to‑female ratio of 2:1.[6] Children are at higher risk 

of developing the disease when living in endemic areas and 
exposed to family contacts. The majority of affected children 
are 10–14 years of age.[6] The respiratory route is probably the 
most common mode of spread. Nasal discharge from untreated 
patients with lepromatous leprosy (LL) usually contains large 
numbers of bacilli.[7]

M. leprae is extremely slow growing, resulting in a long 
incubation period  (2–10  years).[8] Leprosy organisms 
have never been conclusively grown in artificial medium; 
however, they have been satisfactorily cultivated in the 
mouse footpad.[9]
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Only man and armadillo (Dasypus novemcinctus) get leprosy 
and serve as the reservoir of infection.[10] M. leprae is the 
only bacillary disease with a predilection for nerve tissue.[11] 
Leprosy is the best example of a disease which has a spectrum 
from complete lack of host resistance  (LL) to effective 
immunity (tuberculoid leprosy).[12]

In 1966, Ridley and Jopling proposed a classification 
spectrum of leprosy. This spectrum ranges between two 
poles: the tuberculoid type  (TT) and LL. The center is the 
borderline leprosy (BB) with two subsidiary forms on each 
side of BB: borderline tuberculoid  (BT) and borderline 
lepromatous (BL).[13]

The WHO recommendations for the treatment of 
paucibacillary leprosy  (TT and BT) include dapsone 
100 mg once daily unsupervised and rifampicin 600 mg once 
monthly supervised for 6–12  months. For multibacillary 
leprosy  (LL, BL, and BB), recommendations include 
dapsone 100 mg once daily unsupervised, rifampicin 600 mg 
once monthly supervised, and clofazimine 50  mg daily 
unsupervised or clofazimine 300 mg monthly supervised 
for 2 years.[14]

One Iranian study reported the occurrence of leprosy in 
relatively older patients  (50–55  years),the great majority 
being male  (11:1 ratio), and most of the patients had 
lepromatous disease; there was poor correlation between 
clinical and histopathological diagnosis, and the response 
to treatment was also poor with recurrence in 6/22 (27.3%) 
due to noncompliance and in another 4/22  (18%) despite 
complete treatment.[15] However, an Indian study reported 
male‑to‑female ratio of 1:1.9, the majority were in the age 
group of 20–29 years, and there was a good correlation between 
histopathological and clinical diagnosis, using Ridley–Jopling 
classification.[16]

Regarding Saudi Arabia, a few studies described the 
epidemiology of leprosy. Sebai was the first to report about the 
occurrence of leprosy in Saudi Arabia in 1980 and analyzed 
the data of 144 patients.[17] Later, Al Sogair et al. in 1989 and 
Ibrahim et  al. in 1990 described the prevalence of leprosy 
in the Eastern Province and Southwest of Saudi Arabia, 
respectively.[18,19] In the late eighties also, Younus and Satti 
et al. reported rare cases of Hansen’s disease‑causing tonsillitis 
and lymphadenopathy.[20,21] Soon after that, Arif and Eidarous 
et al. separately reported about divorce among Saudi female 
leprotic patients.[22,23] Finally, Al Aboud and Al Aboud in 2007 
described the occurrence of leprosy in Saudi Arabia, which is 
mainly based on the data from Ibn Sina Hospital near Jeddah, 
Southwest of Saudi Arabia, specialized for the patients of 
leprosy.[24]

The present  s tudy was aimed to invest igate the 
clinicopathological correlation, progression of the disease, 
and response to treatment in patients of leprosy attending a 
tertiary hospital (King Fahd Hospital of University [KFHU]) 
in Al‑Khobar, Eastern Province of Saudi Arabia.

Methodology

Records of all cases attending Dermatology Department at 
KFHU, Al‑Khobar, Saudi Arabia, during the period from 
January 1985 to December 2005 and clinically diagnosed as 
leprosy were reviewed. Their histopathologic slides, stained 
with hematoxylin and eosin and Wade‑Fite stain  (W/F), 
were examined by a dermatopathologist. The percentile 
presentations of different types of leprosy based on clinical and 
histopathological diagnosis were determined and correlated with 
each other. The response to treatment was also evaluated from 
the clinical improvement. The data of all cases were entered in 
prescribed forms and their demographic data and clinical and 
histopathological presentations were analyzed by SPSS version 
(SPSS Inc. Released 2009. PASW Statistics for Windows, 
Version 18.0. Chicago, USA).

Results

Of 25,276 new cases seen in Dermatology Clinic 
over 20 years (1985–2005), 87 were suffering from leprosy, 
giving an occurrence rate of 0.34%. Eighteen were Saudi by 
nationality and 69 non‑Saudis. Seventy‑seven (88.5%) were 
male and 10 (11.5%) were female, with a male‑to‑female ratio 
of 7.7:1. Their ages ranged between 22 and 40 years, with a 
mean age of 32 years.

According to the clinical diagnosis, the majority of cases were 
of borderline leprosy, 31  (36%), followed by tuberculoid, 
22  (25%); lepromatous, 18  (21%); erythema nodosum 
leprosum  (ENL), 6  (6.9%); indeterminate, 4  (4.6%); and 
clinically nonspecific, 6 (6.9%). Likewise, the histopathological 
diagnosis demonstrated that the majority of cases were of 
borderline leprosy (BB), 34 (39%), of these 19 were BT and 
15 BL leprosy, followed by TT, 27 (31%); LL, 17 (20%); ENL, 
5  (5.8%); and indeterminate leprosy  (IL), 4  (4.6%). There 
was a good correlation between clinical and histopathological 
diagnosis [Figure 1].

Hypopigmented macular lesions were the most common 
clinical presentation  (45  patients, 52%), followed by 
plaques  (22  patients, 25%), nodules  (19  patients, 22%), 

Figure  1: Correlation between clinical diagnosis  (dark column) 
and histopathological diagnosis  (light column). Ver tical axis 
shows % prevalence and the horizontal axis gives types of leprosy: 
(1) Borderline, (2) tuberculoid, (3) lepromatous, (4) erythema nodosum 
leprosum, and (5) indeterminate leprosy
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acquired ichthyosis (12 patients, 14%), and ulcers (5 patients, 
5.7%) [Table 1].

Thirty‑six patients  (41%) had skin lesions with decrease in 
touch sensation and 15 (17%) had skin lesions with loss of 
sensation. Six patients (6.9%) diagnosed histopathologically 
as leprosy had skin lesions with normal sensation. Decreased 
touch sensation was more common in patients with tuberculoid 
lesions  (23/36), followed by LL lesions  (11/36); loss of 
sensation was equal in TT and LL.

The upper colder areas of limbs were the most prevalent sites 
of involvement  (52  patients, 60%). Numerous lesions  (>5) 
was most common, present in 36 patients (41%), while one 
or few (2–5) lesions were in the remaining patients who had 
truncal, facial, and lower limb involvement. The ulnar nerve 
was enlarged in 38 patients (44%), followed by greater auricular 
nerve and lateral popliteal (7 patients each, 8%), superficial 
peroneal (6 patients, 6.9%), posterior tibial (3 patients, 3.4%), 
and supraorbital nerve (2 patients, 2.3%).

Complications of leprosy encountered included neuritis in 8%, 
orchitis in 5%, epistaxis in 5%, deformity in 5%, secondary 
infection in 5%, conjunctivitis in 2%, dyspigmentation in 2%, 
and hemolysis in 2% of patients.

Histopathological sections of all LL types demonstrated 
M. leprae, appearing as globi within macrophages or red 
bacilli with W/F‑stained slides. Organisms were less frequent 
in BB and neither seen in TT nor in IL type of leprosy. TT 
lesions exhibited superficial epithelioid granulomas (elongated 
granuloma) localized around neurovascular bundles with some 
giant cells within them. Borderline types showed characters 
of both TT and LL types. LL type also showed infiltration 
mostly composed of bacillus laden histiocytes (foam cells of 
Virchow); the infiltrate was localized in the dermis and was 
separated from the epidermis by a well‑defined clear green 
zone. ENL showed leukocytoclastic vasculitis deep in the 
dermis (subcutaneous tissues), and bacilli were demonstrated 
in four of five cases [Table 2].

Many of the expatriates left Saudi Arabia after diagnosis; 
those who stayed (17) and Saudi nationals (15) continued 
the WHO standard treatment for 12 months and 18 months 
for paucibacillary  (22) and multibacillary  (10) leprosy, 
respectively. Their response to treatment varied according 
to the type of leprosy. Patients with paucibacillary showed 

marked clinical improvement in the first 4–6 months and 
continued to receive the treatment for 12 months, except two 
who developed ENL and who were started on prednisolone 
1  mg/kg body weight per day and clofazimine 100  mg 
three times daily in addition to the standard treatment. 
Unfortunately, due to waxing and waning of symptoms, 
they lost follow‑up after the 16th month. Lesions in patients 
of multibacillary took longer to clear  (10–15  months), 
and the treatment was still continued for 18 months. The 
remaining paucibacillary and all multibacillary patients 
were followed up for 24 months and clinically remained 
symptom free.

Discussion

The present study was carried out in a teaching and referral 
hospital, KFHU, Al‑Khobar, Saudi Arabia. The number of 
patients reported reflect the low incidence of leprosy in the 
Eastern Province of Saudi Arabia (87 patients in 20 years), and 
most of them were non‑Saudis (69 patients, 79.3%). Most of 
the patients were active adult (20–40 years); as children are the 
most susceptible group to catch the disease, the long incubation 
period may contribute to the observed age distribution. Similar 
age distribution was reported in some studies from India and 
Saudi Arabia.[24,25] However, an Iranian study reported the ages 
between 50 and 55 years; the higher ages could be due to delay 
in diagnosis and referral.[15] In the present study, there was 
a large difference in sex distribution, with more males than 
females. This may be explained by the non‑Saudi patients who 
were mostly male workers. An age and sex distribution similar 
to our study was reported in a neighboring Gulf state, Kuwait; 
leprosy was mostly in males  (75%), average 33.6  years, 
and non‑Kuwaiti immigrants from tropical and subtropical 
countries (81%).[26]

The histopathological diagnosis correlates well with the 
clinical diagnosis. Histopathological examination was the 
main investigative method for all the patients reviewed 
and the only determinant of the diagnosis in six patients. 
A similar correlation was reported in other studies.[16,27] The 
current diagnosis of leprosy, even in the hands of the most 
experienced dermatologists, is usually years late. One of the 
effective tools of leprosy control is the screening of high‑risk 
participants like children and household or close contacts 
of infectious patients. The histopathological examination of 

Table 1: Clinical presentations of lesions in different types of leprosy  (n=87)

Hypopigmented macules Plaques Nodules Acquired ichthyosis Bullae Painful swellings Ulcers
TT 16 2 ‑ ‑ 1 ‑ 1
BT‑BL 25 10 4 6 3 2 2
LL 2 9 9 4 ‑ ‑ 1
ENL ‑ 1 6 2 ‑ ‑ 1
INDET‑ 2 ‑ ‑ ‑ ‑ 1 ‑
Total 45 22 19 12 3 3 5
Some patients had more than one lesion at a time. TT: Tuberculoid type, BT: Borderline tuberculoid, BL: Borderline lepromatous, LL: Lepromatous 
leprosy, ENL: Erythema nodosum leprosum, INDET: Indeterminate leprosy
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suspected leprosy sections is an effective method of diagnosis 
and classification.[13]

Multi-drug regimens were used as recommended by WHO, 
including dapsone and rifampicin for paucibacillary and the 
addition of clofazimine for multibacillary leprosy. Patients 
with paucibacillary showed marked clinical improvement in 
the first 4-6 months, while lesions in patients of multibacillary 
took longer to clear.

Conclusion

There was a good clinicopathological correlation among 
all subclasses of leprosy with complete agreement among 
indeterminate leprosy cases. The response treatment was good 
especially among paubacillary patients.
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