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Corresponding author: ABSTRACT Determinants of early referral to healthcare providers, which may be
useful for health policy, have not been investigated in pediatric cutaneous leish-
maniasis with multivariate analyses. We aimed to explore determinants of early

healthcare seeking in children with cutaneous leishmaniasis. Records of 1115
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Adana children with cutaneous leishmaniasis admitted to our hospital in Adana, Turkey
Turkey were reviewed. Effects of age, sex, residential distance, lesion number, and facio-
bilgef@gmail.com cervical onset on early referral were evaluated with multivariate logistic regres-

sion analyses. The mean duration of the disease was 12.7 months. Early referral
was significantly more likely in patients aged 1-5 and 6-10 years (odds ratio 2.32
and 1.32, respectively) than patients aged 11-18 years. A borderline-significant
association was present for faciocervical onset. Early referral in younger children
might be due to the fact that the younger the child, the greater the parental
concerns about their child’s health problems. The rate of late referral in older
children may be decreased by some school-based health interventions.
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INTRODUCTION

For the development of a health policy to address
an infection, it is useful to know the knowledge, at-
titude, and practice of the population regarding this
infection. Early or late referral to healthcare is among
such practices. If early or late referral influences re-
sults of treatment in a disease, determination of the
factors affecting early or late referral is necessary for
efforts to inform and to guide the public.

If left untreated, cutaneous leishmaniasis may
heal spontaneously. However, it may leave disfiguring
scars. Early treatment reduces such scars. To prevent
lifelong scars especially in children, it is necessary to
ensure their early referral to healthcare providers.
Therefore, first of all, the factors affecting early or late
referral must be determined. Although many large

series of pediatric patients with cutaneous leishmani-
asis have been reported since 2004 (1-9), the factors
affecting early or late referral have not been inves-
tigated with multivariate analyses. In this study, we
aimed to perform such an evaluation in our pediatric
patients with cutaneous leishmaniasis.

PATIENTS AND METHODS

The demographic and clinical features of our pa-
tients with cutaneous leishmaniasis, who were ad-
mitted to our tertiary hospital in Adana, Turkey, from
1987 to 2002, have been reported previously (10,11).
Although it is a tertiary health center, our hospital
(more precisely, our department) has been a well-
known healthcare center for patients with cutaneous

89



Fettahlioglu Karaman et al.
Pediatric cutaneous leishmaniasis

Acta Dermatovenerol Croat
2022;30(2):89-93

leishmaniasis in Adana and its nearest neighboring
provinces since the1990’s. Thus, we were the first
healthcare providers for almost all of these patients
until 2011.1n 2011, the Turkish Ministry of Health pre-
pared an action plan for leishmaniasis and put it into
practice (12). Thereafter, such patients could not be
referred to us directly.

In the present study, we reviewed our records for
the years 2003 to 2010. We found a total of 1115 pe-
diatric patients with cutaneous leishmaniasis, whose
ages ranged from 1 to 18 years. In all of these pa-
tients, the diagnosis of cutaneous leishmaniasis had
been established by observation of amastigotes on
Giemsa-stained smears taken from clinically sugges-
tive lesions.

In the review of these 1115 patients’ records, data
concerning their age, sex, and place of residence
along with number, site, and duration of their lesions
was extracted. When the duration of a lesion was less
than 12 months, this referral was classified as early;
while in the opposite case referral was classified as
late. Similarly, some other categories were also cre-
ated: age groups (1-5 years, 6-10 years, and 11-18
years), residential distance to our hospital (less and
more than one hour by land route; i.e. near and far),
number of lesions (solitary and multiple), and loca-
tion of the first lesion (faciocervical and other).

Statistical analyses were done with IBM SPSS Sta-
tistics for Windows, Version 20.0 (13). Pearson’s chi-
square tests were used for bivariate analyses. In mul-
tivariate logistic regression analyses, the dependent
variable was referral status (early and late), while in-
dependent variables were ones with a P-value of less
than 0.10 in bivariate analyses. Multivariate analyses
were done not only in the whole group of the pa-
tients but also were repeated separately in different

age groups. The same independent variables were in-
cluded in models in these separate analyses, but age
in years was used instead of the age group. This study
was approved by the Clinical Researches Ethics Com-
mittee of the Medical Faculty of Cukurova University
(Date: 04.05.2018, Number: 77/22).

RESULTS

The mean and peak ages of the 1115 patients
were 10.0 years (SD=4.5) and 11 years, respectively.
Of them, 222 (19.9%) were 1-5 years old; 348 (31.2%)
were 6-10 years old; and 545 (48.9%) were 11-18 years
old. Women and men were almost equal in number:
566 (50.8%) and 549 (49.2%), respectively. Residenc-
es of 732 patients (65.7%) were near our hospital,
and those of 383 patients (34.3%) were far from the
hospital.

The vast majority of the patients, namely 1090
patients (97.8%), had only a single lesion. Two le-
sions were present in 21 patients; three lesions in 2
patients; five lesions in 1 patient; and six lesions in 1
patient. In other words, multiple lesions were found
only in 25 patients (2.2%). Because of these multiple
lesions, there were a total of 1149 lesions in the 1115
patients.

Of these lesions, 822 (71.5%) were located on the
face; 25 (2.2%) on the neck; 223 (19.4%) on the up-
per limbs; 78 (6.8%) on the lower limbs; and 1 (0.1%)
on the back. Of the facial lesions, 432 involved the
cheeks; 164 the forehead; 84 the chin; 52 the nose;
47 the ears; 28 were around the eyes; and 15 involved
the lips. As for the first lesions, they were located on
the faciocervical area in 834 patients (74.8%) and on
other areas in 281 patients (25.2%).

The mean and median duration of lesions were
12.7 months (SD=12.8) and 12 months, respectively.

Table 1. Bivariate analyses of early referral for pediatric cutaneous leishmaniasis

The proportion of patients

Variables n with early referral (%) P-value
Age group <0.001
1-5 years old 222 61.7
6-10 years old 348 474
11-18 years old 545 39.6
Sex 0.714
Female 566 47.0
Male 549 45.9
Residential distance to our hospital 0.252
Near (<1 hour by land route) 732 45.2
Far (>1 hour by land route) 383 48.8
Number of lesions 0.289
Solitary 1090 46.7
Multiple 25 36.0
Location of the first lesion 0.004
Faciocervical 834 48.9
Other 281 39.1
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Table 2. Multivariate logistic regression analysis of early referral for cutaneous leishmaniasis in all children

Odds 95%
Variable ratio confidence interval P-value
Age group
1-5 years 2.32 1.68-3.22 <0.001
6-10 years 1.32 1.00-1.74 0.048
11-18 years (reference group)
Location of the first lesion
Faciocervical 1.30 0.98-1.73 0.070

Other (reference group)

Early referral (duration of less than 12 months) was
observedin 518 patients (46.5%), and late referral (du-
ration of equal to or more than 12 months) was found
in 597 patients (53.5%). The proportion of those with
early referral in various subgroups of patients is pre-
sented in Table 1. Early referral was significantly more
common in children aged 1-5 years than in older chil-
dren (61.7% versus 47.4% and 39.6%; P-value <0.001)
and in patients with faciocervical onset than in others
(48.9% versus 39.1%; P-value =0.004).

In the multivariate logistic regression analysis
done in the whole study population, only the age
group and location of the first lesion were used as
independent variables (Table 2). The age group of
1-5 years (odds ratio [OR] =2.32; 95% confidence in-
terval [Cl] =1.68-3.22; P-value <0.001) and the age
group of 6-10 years (OR=1.32; 95% CI=1.00-1.74; P-
value =0.048) were significantly associated with the
likelihood of early referral compared with the 11-18
age group. A borderline-significant association was
present between the likelihood of early referral and
the faciocervical onset (OR=1.30; 95% C|=0.98-1.73;
P-value =0.070).

In the multivariate logistic regression analysis
done in patients aged 1-5 years, age showed a signifi-
cant negative association with the likelihood of early
referral (OR=0.73; 95% C|=0.58-0.92; P-value =0.008)
(Table 3). In other words, increase in age by each one
year decreased the odds of early referral by 27% in

this age group. However, there was no effect of age
on the likelihood of early referral in other age groups.

In the multivariate logistic regression analysis
done in patients aged 1-5 years, the faciocervical
onset showed a borderline-significant negative asso-
ciation with the likelihood of early referral (OR=0.42;
95% Cl=0.17-1.05; P-value =0.064) (Table 3). However,
there was a borderline-significant positive associa-
tion between the likelihood of early referral and the
faciocervical onset both in patients aged 6-10 years
(OR=1.61; 95% Cl=0.92-2.81; P-value =0.097) and in
patients aged 11-18 years (OR=1.43; 95% CI=0.99-
2.07; P-value =0.056).

When each year from 2003 to 2010 was evaluated
separately, the frequency of early referral was higher
in children aged 1-5 years than in older children for
almost all years. This frequency ranged between 44%
and 80% in children aged 1-5 years, between 25%
and 62% in children aged 6-10 years, and between
30% and 53% in children aged 11-18 years.

DISCUSSION

On June 10, 2020, we conducted a search in
PubMed with the following terms, “cutaneous leish-
maniasis” and “logistic regression’, and found a total
of 48 results. Among them, 25 results were studies on
Old World cutaneous leishmaniasis. However, none
of them used duration of the disease as a dependent
variable. On the other hand, searches using other

Table 3. Multivariate logistic regression analyses of early referral for cutaneous leishmaniasis in three age

groups
Age group
1-5 years 6-10 years 11-18 years
Variable OR (95% CI) OR (95% CI) OR (95% CI)
Age’ 0.73(0.58-0.92) 1.05(0.90-1.22) 8 0.95 (0.88-1.03) °

Faciocervical onset 0.42(0.17-1.05) *

1.61(0.92-2.81) *

1.43(0.99-2.07) *

OR: odds ratio; Cl: confidence interval.
* Each one-year increase in age.

tPis equal to 0.008; * P is between 0.05 and 0.10; ® P is more than 0.10.
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Figure 1. Average duration of pediatric cutaneous leish-
maniasis in Adana, Turkey, and in its neighbours.

terms found some studies in which subgroups of pa-
tients were compared in terms of duration between
appearance of lesions and seeking healthcare.

The average duration in pediatric and adult pa-
tients was found to be 12 and 13 months, respec-
tively in a report from Tunisia (14) and 6.53 and 7.77
months, respectively, in a multicentric report from
Lebanon, Saudi Arabia, Pakistan, and Syria (9). How-
ever, the differences were not significant. In a study
from Sri Lanka, clinical features of 88 male and 32
female patients were compared (15). Of these 120
patients, 71 thought that the lesion did not require
immediate action since it would resolve spontane-
ously. Among these 71 patients, men sought medi-
cal advice on average 4.8 months after noticing the
lesion, while women sought medical advice after 7.1
months. However, the difference was not significant.
The average duration in patients with and without
head and neck involvement was found to be 5.8 and
6.9 months, respectively, in a report from Lebanon
(16). However, the difference was not significant.

We found seven case series which were conduct-
ed in different countries of the world and comprised
more than 100 pediatric patients with cutaneous
leishmaniasis that reported the average duration of
the disease and were published between 2004 and
2020. In studies from Tunusia (1), Iran (2), India (5),
and Turkey (Hatay) (8) and a multicentric report from
Lebanon, Saudi Arabia, Pakistan, and Syria (9), the av-
erage duration ranged from 4 to 12 months. Our fig-
ure of 12.7 months was slightly over this range. How-
ever, another study from Turkey (Sanliurfa) (6) and a
study from Iraq (7) reported this figure to be almost
2 months. As shown in Figure 1, by also taking into
account the study from Turkey (Hatay) (8), we may
say that, the average duration of disease decreases
as one goes eastward from our city; in other words,
patients seek healthcare earlier.
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Among the five variables (age, sex, residence, le-
sion number, and site), we found age to have a sig-
nificant association and faciocervical onset to have a
borderline-significant association with early referral
among pediatric patients with cutaneous leishmani-
asis in Adana, Turkey. The highest frequency of early
referral was in the age group of 1-5 years, and early
referral was more frequent in the children with facio-
cervical onset. Moreover, although not strictly sig-
nificant, faciocervical onset led to early referral par-
ticularly in children older than 5 years of age. These
findings may be interpreted as described in the next
paragraph below.

In younger children, the decision to seek health-
care is made essentially by their parents or other care-
givers. On the other hand, older children have signifi-
cant social relations to persons outside the house-
hold. Therefore, their peers and teachers also affect
them. The younger the child, the more likely it is that
the parents are very anxious about their child’s health
problems. Thus, they will seek healthcare earlier.
Older children start to come face-to-face with more
persons outside the household and to worry about
their facial skin lesions with the assumption that oth-
ers will dislike them. Therefore, they will be motivated
to seek healthcare and will encourage their parents
to seek healthcare earlier.

In contrast to our findings, another study from Tur-
key (Sanliurfa) reported that the average duration of
the disease to be longest in 0-5 years old children, as
compared to children aged 6-10 and 11-15 years (6).
As mentioned before, the overall average duration of
2 months in this study was very short, as compared
with our figure of 12.7 months. Both of these differ-
ences could be explained by the fact that Sanlurfa
has been an endemic area for a longer time, as com-
pared with our city. As long as an endemic state for
a disease lasts, healthcare seeking behaviors for this
disease will be modified in this endemic area.

In conclusion, healthcare seeking behaviors of
pediatric patients with cutaneous leishmaniasis and
their parents may vary from country to country,
even from region to region. If older children are late
in seeking healthcare, school screening for cutane-
ous leishmaniasis or informing teachers about the
disease may be implemented in order to encourage
early referral.

References:

1. Kharfi M, Benmously R, El Fekih N, Daoud M, Fi-
touri Z, Mokhtar |, et al. Childhood leishmaniasis:
report of 106 cases. Dermatol Online J. 2004;10:6.

2. Talari SA, Talaei R, Shajari G, Vakili Z, Taghaviar-



Acta Dermatovenerol Croat
2022;30(2):89-93

Fettahlioglu Karaman et al.
Pediatric cutaneous leishmaniasis

dakani A. Childhood cutaneous leishmaniasis:
report of 117 cases from Iran. Korean J Parasitol.
2006;44:355-60.

Shoaib S, Tauheed S, Hafeez A. Cutaneous leish-
maniasis: an emerging childhood infection. J
Ayub Med Coll Abbottabad. 2007;19:40-1.

Layegh P, Moghiman T, Ahmadian Hoseini SA.

10.

sentation in pediatric versus adult old world
cutaneous Leishmaniasis. Pediatr Dermatol.
2020;37:656-60.

Uzun S, Uslular C, Yucel A, Acar MA, Ozpoyraz M,
Memisoglu HR. Cutaneous lesihmaniaisis: eva-
luation of 3074 cases in the Cukurova region of
Turkey. Br J Dermatol. 1999;140;347-50.

Children and cutaneous leishmaniasis: a clinical ~ 11- Uzun S, Durdu M, Culha G, Allahverdiyev AM,
report and review. J Infect Dev Ctries. 2013;7: Memisoglu HR. Clinical features, epidemiology,
614-7. and efficacy and safety of intralesional antimony
treatment of cutaneous leishmaniasis: recent ex-
Agrawal 5, Khandelwal K, Bumb RA, Oghumu S, perience in Turkey. J Parasitol. 2004;90:853-9,
Salotra P, Satoskar AR. Short Report: Pediatric Cu- 12. Giirel MS. Yesilova Y. O MK. Ozbel Y. Tiirkive'd
. . Lo . Gurel MS, YesilovaY, Olgen MK, Ozbel Y. Turkiye'de
taneous Leishmaniasis in an Endemic Region in Kutansz Ieishmaniasigin durumu [Cutan);ous
India. Am J Trop Med Hyg. 2014;91:901-4. . o o .
ndia.Am - frop Med fyg leishmaniasis in Turkey]. Turkiye Parazitol Derg.
Aksoy M, Doni N, Ozkul HU, Yesilova Y, Ardic N, 2012:36:121-9.
Y.es.llova A et al..Pedla?trlc.cutaneous Ielshmanlé- 13. IBM Corp. Released 2011. IBM SPSS Statistics for
sis in an endemic region in turkey: a retrospecti- Windows, Version 20.0. Armonk, NY: IBM Corp
ve analysis of 8786 cases during 1998-2014. PLoS ' o T ’
Negl Trop Dis. 2016;10:20004835. 14. Zaraal, Ishak F, Kort R, El Euch D, Mokni M, Chaker
) - ) i . E, et al. Childhood and adult cutaneous leishma-
Hussein NR. A Clinicoepidemiological study of niasis in Tunisia. Int J Dermatol. 2010;49:790-3.
ediatric cutaneous leishmaniasis in Sinjar Pro-
Sincle Irla L/j-\mJTrl(J) N:edH I2£J1I9'10I1~J1111-3 15. Fernando SD, Siriwardana HV, Guneratne KA,
 raq. P ] .yg. U ) Rajapaksa LC. Some sociological aspects of cu-
Kéy.a OM, Serarslan G, Plrlcan E. Eya!uatlon of taneous leishmaniasis in patients attending a
clinical and demographic characteristics of Tur- tertiary referral centre in Colombo, Sri Lanka. Int
kish and Syrian pediatric cutaneous leishmania- Health. 2010;2:69-74.
sis patients from Hatay, Turkey after the Syrian 16. Dunya G, Habib R, Moukarbel RV, Khalifeh I. Head

civil war. Postepy Dermatol Alergol. 2020;37:229-
33.

Dunya G, Loya A, Taraif S, Adib Houreih M, Kha-
lifeh I. Clinical, microscopic and molecular pre-

and neck cutaneous leishmania: clinical charac-
teristics, microscopic features and molecular
analysis in a cohort of 168 cases. Eur Arch Otorhi-
nolaryngol. 2016;273:3819-26.

93



