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Abstract.

All diseases diagnosed in a primary healthcare clinic situated in Leogane, Haiti, were recorded prospec-

tively during a 7-month period. Among the patients in this cohort, 2,821 of 6,631 (42.6%) presented with an infectious dis-
ease. The three most common syndromes among the patients presenting with infections were respiratory tract infections
(33.5%), suspected sexually transmitted diseases—mostly among females with recurrent disease (18.1% )—and skin and
soft tissue infections, including multiple cases of tinea capitis (12.8%). Of the 255 patients presenting with undifferenti-
ated fever, 76 (29.8% ) were diagnosed with falciparum malaria. Other vector-borne diseases included 13 cases of filariasis
and 6 cases of dengue fever. Human immunodeficiency virus infection was diagnosed in 19 patients. Four cases of mumps
were detected among unimmunized children. A large proportion of these infections are preventable. Concerted efforts
should be made to create large-scale preventive medicine programs for various infectious diseases.

INTRODUCTION

In January of 2010, Haiti was devastated by an earthquake,
the epicenter of which lay close to the town of Leogane, situ-
ated in the Ouest (West) Province of Haiti. Most of the town’s
buildings were destroyed, and vast tent encampments were
created. The only functioning hospital was badly damaged.
Subsequently, in November of 2010, the town suffered wide-
spread flooding after Hurricane Tomas. More than 1 year after
the earthquake, thousands of people are still living in crowded
tent encampments in and surrounding Leogane. Electricity
has not been restored, the roads and communication systems
are still badly damaged, and a clean water supply is not yet
available to all. The provision of healthcare to Haitians in this
resource-limited environment depends heavily on multiple
aid agencies, and even basic primary care is not readily acces-
sible. This reality influenced the decision of an Israeli non-
governmental organization to set up a primary healthcare
clinic in Leogane rather than in the capital, where multiple aid
organizations are already operating.

Harsh living conditions in improvised tent townships in the
Leogane area may favor the spread of infections, such as the
cholera epidemic that has been ravaging Haiti for more than
1 year. Similar rises in infectious conditions have been shown
to follow major disasters.! The aim of this article is to summa-
rize our observation of infectious diseases commonly seen in
this primary care setting in Haiti in the post-earthquake era.

METHODS

The study was conducted in a newly established primary
healthcare clinic in the West (Ouest) Province of Haiti. The
clinic is situated in Leogane—a town with an estimated popu-
lation of 200,000 situated 30 km west of Port-au-Prince. The
clinic, staffed by nurses and doctors from Israel, Canada, and
Haiti, has been operating on a daily basis since November of
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2010. Treatment and medications were provided to patients
free of charge for the first 100 days. Thereafter, a fee equiva-
lent to $1 US per visit was instituted. This fee covered consul-
tations, laboratory tests, and all medications. All patients were
from the town itself or its immediate vicinity, and they sought
medical advice without a medical referral.

Other medical facilities in Leogane included a field hospi-
tal set up by Médecins Sans Fronti¢res (MSF), which treated
mainly inpatients, and Saint Croix Hospital, which was
severely damaged during the earthquake and again during
the 2010 hurricane. Most laboratory tests were not available
in any of the medical facilities in Leogane, and patients were
often referred to Port-au-Prince. In Leogane itself, there were
no other non-profit primary care clinics.

The clinic is outfitted with basic primary care equipment and
rapid diagnostic tests (RDTs) for common infectious diseases.
Malaria was diagnosed with the use of an RDT for detection
of histidine-rich protein II (Paracheck Rapid Test; Orchid
Biomedical Systems, Goa, India) in all patients with a history
of compatible febrile illness. Dengue fever was diagnosed with
the use of a rapid serologic test (Dengue IgG/IgM Cassette;
Atlas Link Biotech Co., Beijing, China) in patients with undif-
ferentiated fever. Additional laboratory or radiologic tests
were not available routinely. Respiratory and gastrointestinal
infections were diagnosed clinically. The diagnosis of probable
sexually transmitted disease (STD) was based on a combina-
tion of compatible symptoms and signs and a recent history
of unprotected sexual intercourse. STDs that were confirmed
by RDTs included syphilis (Anti-Syphilis Serum Strip; Atlas
Link Biotech Co., Beijing, China), and human immunodefi-
ciency virus infection (HIV; anti-HIV 1/2 Cassette; Atlas Link
Biotech Co., Beijing, China). Skin and soft tissue infections
were diagnosed clinically, but a dermatologist was consulted
online in case of diagnostic dilemmas. Demographic and clini-
cal data on all patients were recorded prospectively.

RESULTS

Over a period of 7 months (from November 1, 2010 to the
end of May of 2011), 6,631 patients were treated in the clinic.
The number of consultations per month is shown in Figure 1.
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Ficure 1. Frequency of all consultations according to months
(N = 6,631) from November of 2010 to May of 2011. *The clinic was
shut down for a few days in November of 2010 because of a hurricane
and December of 2010 because of political unrest. An admission fee
was introduced in February of 2011.

Females constituted 69.2% of all patients. The mean age of
patients was 28.2 + 21.1 years; 2,142 patients (32%) were less
than 18 years old.

Among the patients in this cohort, 2,821 patients (42.6% of
all patients) presented with an infectious disease. In addition
to infections, patients sought medical advice mainly for gastro-
intestinal diseases (12.9%), cardiovascular problems (9.1%),
pain syndromes (8.4%), and obstetric issues (5.6%) (Table 1).

Among the 2,821 patients with infections, the three most
common syndromes included upper respiratory tract infections,
suspected STDs, and skin and soft tissue infections (Figure 2).

Upper respiratory tract infections accounted for 30.7% of
all infections. Most were considered viral in origin and were
not treated with antimicrobials agents. Lower respiratory tract
infections accounted for an additional 2.8% of all infections.

Probable STDs were diagnosed in 510 patients, accounting
for 18.1% of all patients with infectious diseases. The majority
of patients with probable STDs were female (475/510, 93%),
with an average age of 26.7 + 9.3 years. Most of these women
had recurrent disease and had not been treated before con-
currently with their sexual partners. Several women presented
with STDs after they had been sexually assaulted.

Overall, 360 patients had skin and soft tissue infections
(SSTTIs), including tinea capitis and corporis (226 patients),
bacterial skin infections such as cellulitis and impetigo (60
patients), skin and soft tissue abscesses (26 patients), fungal
(20 patients), and other infections (28 patients). The major-

TaBLE 1
Diseases by categories and age

Number of Percent of all Average age +
Disease category patients cases (%) standard deviation
Total 6,031 100 282 +21.1
Infectious diseases 2,821 42.6 21.7+154
General 913 13.8 252 +19.2
Gastrointestinal diseases 859 12.9 182 +£18.0
Cardiology 603 9.1 57.7+15.1
Pain syndromes 560 8.4 282 +21.2
Obstetric/gynecologic 371 5.6 18.6 £15.1
conditions

Dermatology 163 2.5 18.6 £17.9
Respiratory diseases 97 1.5 272+19.3
Endocrinology 86 1.3 50.6 +12.4
Trauma and surgery 100 1.5 28.9+19.3
Psychiatric conditions 31 0.5 31.2+11.3
Neurologic conditions 27 0.4 33.3+19.1

Primary healthcare clinic, Leogane, Haiti.
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FiGure 2. Infectious diseases of 2,821 patients by categories in
the primary healthcare clinic, Leogane, Haiti. HEENT = head, eyes,
ears, nose, and throat infections; Resp = respiratory; SSTI = skin and
soft tissue infections.

ity of the patients with SSTIs were younger than 18 years old
(225/360, 62.5%). Of note is the large number of patients with
tinea capitis, many of whom are children living in the same
orphanage.

A more detailed description of the epidemiological and
clinical manifestations of the patients diagnosed with malaria
in our clinic has been published elsewhere.? During the study
period, 255 patients presented with undifferentiated fever. Of
these patients, 76 (29.8%) were diagnosed with falciparum
malaria. Most patients with malaria were Haitians (73/76
patients); three additional cases of malaria were diagnosed in
aid workers who had not taken the recommended chemopro-
phylaxis. No cases were diagnosed among aid workers who
had been taking chloroquine prophylaxis. A thorough inves-
tigation showed that all cases of malaria were contracted
in Leogane or its immediate vicinity. Malaria epidemiology
seems to be seasonal, with the peak number of cases occur-
ring from November to January and declining thereafter
(Figure 3).

Although on presentation, only 48 (63%) had a fever
higher than 37.5°C, all malaria patients reported a febrile dis-
ease. Nearly all patients (74) were treated with chloroquine.
Three patients (3.9%) presented for severe malaria. Two of
these patients were transferred to a referral hospital; one aid
worker with non-cardiogenic pulmonary edema was evacuated
to the United States. Of note is the difficulty in obtaining
medications for severe malaria through the publicly run phar-
macies in Port-au-Prince.

Dengue fever was diagnosed in three Haitian patients and
three foreign visitors. No cases of severe dengue were encoun-
tered. The diagnosis of dengue fever was made with an RDT
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FiGure 3. Number of patients with malaria and undifferentiated
fever in Leogane, Haiti from November of 2010 to May of 2011.
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for the detection of immunoglobulin (Ig) M and IgG antibod-
ies. Because this test is likely to be falsely negative during the
early phase of the disease, it was not performed in patients
presenting with a fever lasting a few days only.

Thirteen patients were diagnosed clinically as having lym-
phatic filariasis. None of them had been treated for filariasis
before. In a recent survey conducted over a 1-month period
in our clinic, 96 adult males who attended the clinic for var-
ious reasons (not including suspected filariasis) were clini-
cally screened, and five cases of hydrocele were found (5.2%),
probably resulting from undiagnosed lymphatic filariasis
(Schwartz E and others, unpublished data). The average age of
the screened population was 31 years (range = 3-70 years).

Somewhat unexpectedly, only 80 patients presented with
gastrointestinal infections. The majority of these patients
(47/80, 58.7%) had a probable helminthic infection. Patients
reported expulsion of worms in stool or through the mouth
or nose, but laboratory confirmation was not available. Acute
diarrheal illness occurred in 25 patients. Diarrhea, mostly
chronic and without additional symptoms or signs, was noted in
92 more patients. These cases were not listed as infectious in
origin. Despite the fact that a cholera outbreak is ongoing
in Haiti, only three patients with suspected cholera presented
to the clinic. These cases were referred to a Cholera Treatment
Center set up by the Médecins Sans Frontieres organization.

Tuberculosis was diagnosed in four patients, and HIV infec-
tion was diagnosed in 19 additional patients.

There was a cluster of four cases of children with mumps.
All children lived in the same area of Leogane. Three of the
children were unimmunized, whereas the vaccination status
of one child was unclear. No cases of acute flaccid paralysis,
human rabies, or suspected measles were found.

DISCUSSION

Haiti was known to be the poorest nation in the Western
Hemisphere even before the 2010 earthquake, and its health-
care system is the weakest in the region. In 2009, the British
Foreign and Commonwealth Office estimated that the life
expectancy in Haiti was 50.8 years for males and 52.4 years
for females—far below the expectancy rates of any other
country in the region.® Haiti was a hot spot for vector-borne
diseases like Plasmodium falciparum malaria and filariasis—
diseases that had long been controlled outside the island of
Hispaniola.** The prevalence of human rabies was higher than
in any other country of the Americas.®

Whether a change in the medical situation in Haiti has
occurred in the post-earthquake era is hard to assess. This dif-
ficulty stems mainly from insufficient pre-earthquake epide-
miological data. In addition, making accurate diagnoses is not
always possible because of the lack of proper laboratory facili-
ties. Furthermore, our clinic functions with limited laboratory
resources. Diagnoses are based mainly on rapid diagnostic
tests or a syndromic approach. Rapid diagnostic tests offer
practical advantages. Namely, they do not require refrigera-
tion and regular electricity, which is not available in Leogane
and throughout much of Haiti. Despite these limitations, our
findings offer some initial insights into the epidemiology of
infectious diseases seen in a primary care clinic in Haiti.

Respiratory tract infections. Respiratory tract infections
were the most common infections diagnosed in our clinic.
These findings are essentially identical to the findings reported

by the National Sentinel Site Surveillance (NSSS) System that
was launched in Haiti immediately after the earthquake.” In
the NSSS report published in 2010, acute respiratory infections
accounted for 16.3% of all reportable conditions and 30.8% of
all infections. A high incidence of respiratory tract infections
after major disasters has been reported in the past, both in
Haiti and elsewhere.>!! A high incidence of respiratory tract
infections more than 1 year after the earthquake can likely be
explained by overcrowding in refugee camps.

STDs. No mention was made of patients with STDs in
the NSSS report.” This report stands in sharp contrast to the
data collected in our clinic, where 18.1% of all patients with
infections presented with probable STDs. The diagnosis of
probable STDs was made with a syndromic approach, albeit
without laboratory confirmation because of the economic
limitations imposed by the operation of a primary healthcare
clinic run by volunteers. Rapid diagnostic tests that can be
useful in such circumstances are lacking aside from RDTs for
syphilis and HIV.

Even if there is some overdiagnosis of STDs because of the
lack of laboratory confirmation, we argue that STDs are com-
mon in Haiti. Indeed, previous studies have shown that the
prevalence of STDs among women of lower economic status
reaches 40.1-47%.1213

The low number of males presenting with STDs might be
explained by economic limitations (e.g., difficulty in obtaining
a day off work for visiting the clinic), cultural issues, and also,
some overdiagnosis of STDs in females.

Most patients with probable STDs in our clinic were young
females, many with recurrent disease. Few of these patients
had been treated concomitantly with their sexual partners in
the past. A national program concentrating on prevention of
STDs and treatment of patients and their sexual partners is
warranted. In addition, the diagnosis of STDs in rape victims
highlights the importance of protecting vulnerable popula-
tions in Haiti."*

Vector-borne diseases. It is possible that the breakdown of
the infrastructure in the Leogane area after the earthquake
and the flooding that followed Hurricane Tomas in 2010
caused an increase in the different vectors’ breeding sites.

Malaria is the most common vector-borne disease seen in
our clinic. We have recently published an article on malaria in
Leogane.? Although P. falciparum malaria is endemic in Haiti,
epidemiological data from Haiti are scarce. Before the 2010
earthquake, the World Health Organization estimated the risk
of malaria in most parts of Haiti to be low."> We could not cal-
culate the malaria incidence in the Leogane area, but the fact
that malaria accounts for approximately 30% of all undifferen-
tiated fever cases is alarming. It is unknown whether this find-
ing holds true for other areas of Haiti as well. It is also unclear
whether the high malaria incidence among febrile patients was
underreported in the past or whether it is related to the dete-
riorating infrastructure of the area after the 2010 earthquake
and Hurricane Tomas. The risk of malaria does not seem to be
evenly distributed throughout the year. Most cases of malaria
occurred between November and January, and nearly no cases
were diagnosed in April and May (Figure 3). This observa-
tion is similar to previous reports.!® Severe malaria occurred
in three patients (3.9%); two cases were diagnosed in Haitian
children, and one case was an American aid worker. Parenteral
chloroquine, quinine, and quinidine are not readily available
in Haiti, and only donations of parenteral arthemether helped
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in the management of these patients. Visitors and aid workers
would do well to use chemoprophylaxis according to existing
guidelines,”” and indeed, no cases of malaria were diagnosed
among aid workers in our organization who used chloroquine
chemoprophylaxis.?

Only three Haitian patients were diagnosed with dengue
fever. Three additional cases were identified in foreigners.
Because all serotypes of the virus are endemic in Haiti and
because the recently published seroprevalence of dengue in
Haiti is high,' it is likely that this finding represents a gross
underestimation. Several explanations can be provided for the
seemingly low occurrence of dengue fever. First, because the
rash typically appears several days after the onset of fever, it
is likely that many patients presenting with a systemic febrile
illness were not suspected of having dengue fever. Second,
because diagnosis of dengue fever was made with an RDT
for the detection of IgM and IgG antibodies, it is likely that
patients had initial false-negative results in the early phase of
the disease. Getting patients to return to the clinic for addi-
tional testing when they are already recovering from their
febrile illness is difficult. The high number of undiagnosed
cases of undifferentiated fever occurring in the rainy season
(Figure 3) may at least partly reflect undiagnosed cases of
dengue fever and other vector-borne diseases. Third, the high
seroprevalence of dengue fever in a recent survey might indi-
cate that large parts of the local population are immune to
dengue.!$1

One of the most important vector-borne diseases in Haiti is
lymphatic filariasis caused by Wuchereria bancrofti. Although
filariasis is a non-febrile and non-life-threatening disease, it is
highly debilitating. Leogane is known to be an endemic area of
filariasis.” In our cohort, 13 patients were diagnosed with lym-
phatic filariasis, and none of them was previously diagnosed or
treated. It is likely that, despite tremendous efforts to diagnose
and treat the disease,”’ many patients still remain untreated.
Indeed, in a recent survey that was conducted in our clinic, five
cases of hydrocele were found among 96 (5.2% ) male patients
who attended the clinic for various reasons (Schwartz E and
others, unpublished data). This finding may reflect ongoing
transmission.

Significant efforts to control the disease in Haiti were made
in the pre-earthquake era.? Our survey, albeit on a small
scale, suggests that the breakdown of the infrastructure in the
Leogane area after the 2010 earthquake and the flooding that
followed Hurricane Tomas later in 2010 may have caused an
increase in the vector’s breeding sites.

Infections of the gastrointestinal tract. The low number
of patients presenting with gastrointestinal infections was
unexpected. A Cholera Treatment Center (CTC) is operated by
the MSF organization in Leogane. During a cholera outbreak,
a clinical case definition, rather than laboratory confirmation,
was recommended by the World Health Organization for the
diagnosis of patients with cholera.”? Any patient over the age of
5 years who developed acute watery diarrhea was considered
to have cholera according to these recommendations. Thus,
it is likely that most patients with acute diarrheal syndromes
were directly referred to the CTC, independent of whether
they had cholera or not.

The classic presentation of typhoid fever is prolonged fever
and severe abdominal symptoms, such as gastrointestinal hem-
orrhage or perforation apparent in the second or third week
of the disease. The definite diagnosis of typhoid fever is based

on blood (or stool) cultures, which were not available in our
clinic or any other medical facility in Leogane and its vicin-
ity. However, during the study period, no patients fitting this
description were noted.

Helminthic infections were diagnosed only when the patient
reported expulsion of a worm from either the anus or the
mouth and nose. Thus, it is likely that our data represents a
gross underestimation of the true incidence of such infections.
Treatment with albendazole was provided to all patients at the
clinic, regardless of diagnosis.

SSTIs. Considering the living conditions and overcrowding
in the various encampments as well as the Haitian tropical
weather, the large number of patients with fungal and bacterial
SSTIs was not unexpected. The large proportion of children
among the patients with SSTT was also expected. Of note was
a large proportion of patients with tinea capitis—typically,
several children living in the same orphanage and treated only
with topical antifungal therapy if at all. Systemic antifungal
agents like fluconazole or grisofulvin, which are needed
for the treatment of this condition, were only occasionally
available through the publicly operated pharmacies in Port-
au-Prince.

In conclusion, infections are the most common reason for
patients to seek primary medical care in Leogane, Haiti, in the
post-earthquake era. A large proportion of these infections
are preventable by relatively simple measures. Infections of
the respiratory tract are the most common conditions, possi-
bly because of overcrowding in tent encampments. STDs were
also very common, especially in young women who had never
been treated concurrently with their partners and had recur-
rent episodes of STDs. Other important findings were the
high proportion of patients with malaria among patients with
undifferentiated fever, the multiple cases of filariasis, the rel-
atively low number of dengue fever cases, the occurrence of
vaccine-preventable diseases such as mumps, and the frequent
diagnosis of tinea capitis, mainly in young children from lower
socioeconomic status. Important medications, such as systemic
antifungal drugs or intravenous therapy for severe malaria,
were difficult to acquire in Haiti. Concerted efforts should be
made to increase the availability of these medications.

Haiti needs an efficient, high-quality primary care system
that is available to all; the data presented in this report may
help create such a system. Along with strengthening the pri-
mary care system, concerted efforts should be made to create
large-scale preventive medicine programs for various infec-
tious diseases. The data collected in this study can be used
when plans are drawn for setting up primary care clinics in
post-earthquake Haiti.
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