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A study of 235 cases of human
brucellosis in Sana’a, Republic of
Yemen
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&&J‘B..UM ALV i) J Oy i els o A Wy By ol Aty

Saby ey et s

Rt 3 M Mg el LS el e 235 50 e g o0 61 B it il dd s s o] i
a,..f;‘_il wbidadt g S50 é},.qgm poredd 41 ondledd g.;;?;_....}),ﬂ;l_x__, _;,L_.L..allc___.'.x CORPRVIRCN TV PR T
oF “hiad W g gl 4 Sl ‘_Lf R U W PR e .\.ZL!_, A993-71992 el Mt celeis 3
a8 2 hod L M ) el & 8 gmalt OF oy L g el STy ble L pyed
i,ay ;a,.;a,lt Ol o gl O] 3 ad Gkl sl 3 0y 2T O el gl R Y AV TR ALV

A5 P g ot plall o By B as il sl LWt 3 ds g o it DV i ly O
2 A e Lo SB35 b g cidalll AR Jlnlalt

ABSTRACT We studied the clinical characteristics of brucellosis among all patients with brucellosis referred
to the Central Health Laboratory from the main hospitals in Sana'a durirg a 2-year perind (1992-G3) (235
adults and children). A history was taken from each patient and clinical examination, general laboratory tests
and bruceliosis laboratory tests carried out. The overall clinical picture of brucellosis in this study is very
similar to that reported by other workers in this geographical area. Awareness of the presenting features and
the realization that brucellosis should be part of the differential diagnosis of febrile patients with enlarged liver,
spleen and lymph nodes will iead to an increasing index of suspicion for (his disease.

Etude de 235 cas de brucellose humaine 3 Sanaa {République du Yémen)

RESUME Nous avons étudié les caractéristiques cliniyues de la bruceliose chez tous les patients atteints de
brucellose ofientés par les principaux hépitaux de Sanaa vers le Laboratoire de santé central pendant une
période de deux ans 1992-1993 (235 adulles et enfants}). Chaque patient a été interrogé sur ses
antécédents et on a procedé 4 un examen clinique, & des tests de laboratoire généraux et des analyses de
laboratoire pour 1a bruceliose. Le tableau clinique général de la brucellose dans cette étude est trés similaire
a celui signalé par d'autres agents de sarté dans cette zone géographigue. La connaissance des signes de
préseniation et ia prise de conscience du fait que la brucellose devrait faire partie du diagnostic différentiel
pour les patients fébriles ayant une hépalomégalie, une splénomégalie el une tuméfaction ganglionnaire
entrafneront une augmentation de l'indice de suspicion pour cette maladie.
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Introduction

IHuman bruccllosis can be an acute or a
chronic febrile illness and presents with a
variety of manifestations after an incuba-
tion period, which can vary from 1 to 6
weeks or many months. The disease has
long been recognized as a cause of persis-
tent infection. Brucellosis may be difficult
to distinguish clinically from a number of
other infections. The symptoms of acute
illness are fever (the most frequent symp-
tom}, chills, shivering, mala‘se, nausea, ex-
treme fatigue, night sweats and loss of ap-
petite persisting for 3 to 6 weeks [/,2].
Headache is another commoen symptom, as
are muscle and joint pains [3-5]. About
two-thirds of patients with Brucella meli-
fensis infection show enlargement of the
liver and spleen, often with superficial lym-
phadenopathy and sometimes accompanied
by transient jaundice [/,2,6]. Cough may
also be noted in acute discase, and gas-
trointestinal disturbances such as constipa-
tion, diarrhoca and abdominal pain arc not
uncommon [7]. About 80% of patients re-
cover spontaneously, others develop com-
plications in the acute stage or pass into an
undulatingly state of ill health with apraxia.
Evidence of localized disease may occur in
the acute or more chronic phases,
including arthritis, spondylitis, epididymo-
orchitis, endocarditis and neurological in-
volvement [/,8-17]. Arthritis and spondyli-
tis may be particularly disabling [/8]. Ill-
ness due to B. melitensis 15 more severe
than the disease caused by other Brucella
species. More males are affected than wo-
men and there is a tendency for the disease
to be commoner in the second and third de-
cades of life, but it should be noted that no
age is immune to brucellosis. Nevertheless,
the disease is both curable and preventable
[19,20].

We aimed to study the clinical charac-
teristics of brucellosis in the Republic of
Yemen.

Methods

Brucellosis was diagnosed by the following

criteria:

* Isolation of brucella organisms from
blood, and/or

+  Presence of antibodies against brucella
{titre of > 1:160 by standard tube agglu-
tination test).

* A concurrent clinical syndrome consis-
tent with brucellosis, i.e. at least fever
plus fatigue and myalgia for 2 or more
weeks continuously.

* The following investigations were nor-
mal or negative:

« repeated blood film for malaria

» urine examination for urinary tract

infection

» blood culture for other pathogenic

organisms

* stool culture for salmonellosis, shi-

gellosis

+ serology for syphilis (VDRL, TPHA)

and rheumatic fever (antistreptol-
ysin-O titration or simple slide latex
test).

Patients included all cases of brucellosis
at the main hospitals in Sana’a who were
referred to the Central Health Laboratory
for microbiological and other pathological
investigations over a 2-year perind (1992—
93).

A history was taken from all patients
and a clinical examination of each person
was carried out. The findings were record-
ed using a pre-designed questionnaire that
noted the presenting symptoms.
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General laboratory tests were done, in-
cluding blood culture, differential blood
count, erythrocyte sedimentation rate, hae-
moglebin, biochemistry (albumin, globulin
and liver function tests), urine examination,
stool examination, repeated blood film for
malaria and serological tests for syphilis.

Specific brucella laboratory tests in-
cluded blood culture, standard agglutina-
tion test (performed using standardized
heat-killed phenolized smooth brucella anti-
gen from the Public Health Laboratory
Service, Collindale, United Kingdom), and
2-mercaptoethanol (2-ME) test.

Results

Over a 2-year period, 235 cases of brucel-
losis were identified. Of these, 132 cases
were male and 103 female, giving a
male:female ratio of 1.3:1.0. The patients’
ages ranged from 1 year to 85 years with a
mean of 25.6 years. Table | shows the age
and sex distributions of the patients.
Patients were divided into two groups
according to age, in order t0 compare the
occurrence of symptorms, signs and labo-
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ratory data. Group | included 47 patients,
18 males and 29 females, under 15 years of
age. Group 2 included the remaining 188
patients, 114 males and 74 females, aged
over 15 years. The clinical and laboratory
findings of the disease were then compared
between the groups. The symptoms of the
patients are summarized in Table 2. The
mean duration of the illness was 4 weeks in
group ! and 8.4 weeks in group 2. The
main signs and blood picture are given in
Tables 3 and 4.

Discussion

Brucellosis is a disease with a non-specific
manifestation; it can occur at any age and
affect any organ [/, 74,71,22]. The ratio of
male to female cases was roughly equal in
our sample (1.3:1), in contrast io previous
studies that reported a predominance of
males [/,22]. These data suggest that male
and female exposure to the risk of infection
is about the same, and that the activities as-
sociated with exposure are performed by
both sexes or that they are exposed to the
same reservoir of infected animals but at

Table 1 Age and sex data of the 235 brucellosis patients in the Republic of

Yamon
Age (years} Males Females Total

No. % No. % No. %
<15 182 136 2% 282 47 200
>15 1140 864 747 718 188 80.0
> 1525 41 311 30 29.1 Ial 302
>25-35 36 273 26 252 62 264
> 3545 22 16.7 11 10.7 33 14.0
>45-55 8 6.1 6 58 14 60
> 55 7 53 1 1.0 8 34
Total 132 56.2 103 43.8 235 100

=762 P <001
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different points in the cycle of contact. The
mean age of 25.6 years in our patienis was
gimilar to that of 24.5 years reported from
Kuwait [7]. There were statistically signifi-
cant differences between the occurrence
of disease in adults and children {x* = 7.62,
P < 0.01). The majority (30%) of patients
were over 15 years of age while 20% were
children under 15 years. This is in contrast
to Kambal et al. [23], whose patients were
predominantly children, but similar to the
findings of Yinnan et al. [5] and Shehabi et
al. [24]. This might be related to dif-
ferences in the activities of adults at work
or at home.

The duration of the symptoms was
shorter in children (mean of 4 weeks) than
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in adults (mean of 8.4 weeks). This may be
because sick children receive medical at-
tention at an earlier stage than adults. Tt also
indicates that the disease is not severe and
progressive in adults; they will wait for
some time, perhaps hoping it will resolve
spontaneously, before finally seeking medi-
cal attention.

The clinical presentation shown in Table
2 is roughly similar to that reported by
Mohd [4] and Madkour et al. [25] in Sudan
and Saudi Arabia. Fever was the most com-
mon symptom (100%) and the temperature
usually showed diurnal variation, being
high in the afterncon and evening and re-
turning to normal in the morning, as ob-
served by others [/,2,9,25,26]. Profuse

Table 2 Symptoms in the 47 children and 188 adults with brucellosis in the Republic of Yemen

Symptom Children Adults x’ P-value
No. % No. %
Diarrhoga 7 78.7 35 1886 63.9 <0.01
Nausea 36 76.6 104 55.3 70 <0.01
Vomiting 30 63.8 44 234 1.1 >0.05
Binad in stool 1 21 14 74 17 >0.05
Abdominal pain 40 85.1 103 548 145 <0.01
Body aches 36 76.6 181 96.3 205 <0.01
Headache 23 46.9 151 80.3 19.3 =0.01
Malaise 43 915 183 97.3 349 FET=03
Weakness 37 78.7 128 68.1 2 >0.05
Back pain 19 404 140 74.5 18.9 <0.01
Sciatica 0 0 5 26 - FET=06
Joint pain 6 12.8 91 484 197 <001
Joint swelling 3 64 37 19.7 47 <0.05
Sore throat 6 12.8 12 64 247 > (.05
Skin rash 2 42 Q 48 - FET=0.6
Swealing 41 87.2 175 93.1 - FET=0.15
Fever 47 100 188 100 - -

FET = Fisher exact tast.
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evening and night sweats are common fea-
tures of brucellosis [2,9,25]. Sweating was
associated with fever in 87.2% of children
and 93.1% of adults, and was often pro-
fuse with a mouldy odour, This charac-
teristic odour has been observed by Mousa
et al. [22].

Gastrointestinal symptoms were more
common in children than in adults and the
ditferences were statistically significant
(diarrhoea: x? = 63.9, P < 0.01; nausea:
=T7.0, P < 0.01; abdominal pain: x> = 14.5,
P < 0,01) (Table 2). In contrast Yinnan et
al. [5] and Mousa et al. [22] found gas-
trointestinal symptoms to be predominant
in adults. Morcover, in vur study, gasiro-
intestinal symptoms were more frequent
than previously reported [/,4,22-25]. The
most common gastrointestinal symptoms
were nausea, abdominal pain and diarrhoea,
Vomiting was less frequent.

Malaise and headache were more fre-
quent in adults than in children, and the fre-
quency was similar to that reported by
Mohd [4]. Osteoarticular problems were
more frequent in adults than in children,
with back pain occurring in 74.5% of
adults versus 40% of children (¥?=19.9, P
< (.01}, This was less frequent than the
96% reported by Mohd {4], but more
frequent than other reports by Mousa et al.
[23] of 30%, Madkour et al. [25] of 56%,
and Mousa et al. [/] of 11%. Joint pain and

Joint swelling were commeoner in adults
than in children (48.4% and 19.7% in
adults versus 12 8% and 6.4% in chil-
dren). It was less than the 56.6% to 86.2%
reported by some others [4,22,25], but
similar to the 40.4% found by Mousa et al.
[22.

Skin rash is uncommon. Mousa et al,
[1] noted this feature while Kambal et al.
[23] did not reonort its occurrence. Skin
rash occurred :n 4.2% of children and
4.8% of adults in our sample.

Lymphadenopathy is a common physi-
cal finding in brucellosis. The prevalence in
children (63.8%) was higher than in adults
(26.6%), a statjstically significant ditter-
ence (x> = 23.22, P < 0.01) (Table 3). In
our sample, the prevalence of lymphaden-
opathy was higher than that reported from
Sudan [4] and Kuwait [22], but lower than
that reported from Saudi Arabia [25]. Lym-
phadenopathy was a more frequent finding
in patients who had had the disease for a
short period than in those who had had it
for lonper. Thus. it is essential that brucel-
losis be considered an important cause of
tever with lymph node enlargement, as are
tuberculosis, visceral leishmaniasis and
lymphoma. The frequency of hepato-
megaly and splenomegaly were similar to
the findings of Kambal et al. [ 23] and Mohd
[4]. The diagnostic significance of sple-
nomegaly and hepatomegaly is uncertain in

Table 3 Signs observed in the 47 children and 188 adults with brucellosis in the

Republic of Yemen

Adults x?

Sign Children Pvaiue
No. % No. %

Hepatomegaly 26 55.3 41 21.8 2072 <0.1

Splenomegaly 37 787 53 282 40.63 <0.01

Arthritis 3 64 43 229 6.49 <0.05

Lymphadenopathy 30 638 50 266 23.22 <0.01
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countries where other diseases that pro-
duce the same signs are common. In the
Republic of Yemen, where malaria, schis-
tosomiasis, chronic liver diseases due to
hepatitis B and C and kala-azar are all
common, hepatomegaly and splenomegaly
have reduced diagnostic significance.

The reported frequency of brucella ar-
thritis is highly variable, with figures rang-
ing from 15% to 53% [3,/2,25,27]. In our
sample arthritis occurred i 6.4% of chil-
dren and 22.9% ot adults (¥ = 649, F <
0.05) (Table 3), which is less than that re-
ported in Saudi Arabia [27]. We found ar-
thritis to be commoner in adults than in
children, in contrast to the predominance
of younger age groups reported in other
countrics [28].

Although haematological abnormalities
due to brucellosis are well documented,
they are of little diagnostic value. Schirger
et al. [29] found anaemia in only 6% of the
patients with brucellosis, and white blood
cell count was narmal in most of their
brucellosis patients (78%). Other authors

have reported a higher frequency of anae-
mia, leukopenia and thrombocytopenia,
[4,20,30-32]. In our series of 235 patients
with brucellosis, anaemia was mostly nor-
mocytic normochromic and was more
common in children (72.3%) than adults
(20.7%) (x* = 46.74, P < 0.01) (Table 4).
In acute or chronic brucellosis, the total
white blood count 1s usually normal, but
sometimes leukopenia or even leukocytosis
may be present [23,26]. In our sample, leu-
kopenia occurred in 63.8% of children and
16.5% of the adults (%* = 43.8, P < 0.01),
T.eukopenia is frequently accompanied by
splenumcgaly, amd 93.4% of our paticnts
with leukopenia also had splenomegaly.
Leukocytosis is infrequent in acute and
subacute brucellosis. It occurred at rough
ly equal frequencies in children (12.8%)
and adults {9.6%) in our study. This inci-
dence is similar to that reported by Mousa
et al. [/]. Some authors have emphasized
the importance of relative lymphocytosis
{32]. and this was a more common finding
in our patients than in other reports in this

Table 4 Blood picture of the 47 children and 188 adults with bruceilosis in the

Republic of Yemen

Blood picture Children Adults x? P-value
No. % No. %

Anaemia® M 723 38 207 46.74 <{3.01
Leukopenia

{< 4000 WBCIL) 30 63.8 K} 165 43.83 <0.01
Leukocytosis

(> 100 000 WBC/L) 6 128 18 96 04z >0.05
Lymphocytosis 20 425 108 574 3.38 >0.05
Thrombaocytopenia

(<150 000 platelets/L) 4 85 0 ] - FET = 0.001
Normai blood picture 6 12.8 56 298 747 <0.01

sAnacmia was diagnosed if hasmoglobin was < 13 gldL {(adult male), < 11 gldL (adult female)

and < 11 gldL (child).
WBC = while biood ceils.
FET = Fisher exact test.
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area [/]. Thrombocytopenia was observed
onty in 4 children (8.5%), combined with
spienomegaly. While the majority of pa-
tients with brucellosis are reported to have
a normal haematological picture, only
29.8% of our adult patients and 12.8% of
the children had a normal biood picture.

In ¢ountries where brucellosis is en-
demic, the disease can usually be diagnosed
easily and rapidly both clinically and serolo-
gically, generally within 3 to 5 days [20]. In
the Republic of Yemen, however, brucel-
losis is not commonly considered among
the list of diseases that cause pyrexia as
physicians are unfamiliar with s oceur-
rence and epidemiology. They therefore do
not request the relevant diagnostic labora-
tory investigations. A definitive diagnosis of
brucellosis can be made only by identifying
the etiological agent. But it can be difficult
to isolate the organism from patients suf-
fering from subacute or chronic forms of
the disease, and the frequent prior use of
antihintice makes this even harder. In our
sample, diagnosis was made on the basis of
compatible clinical features, positive serol-
ogy and/or blood culture. It has been sug-
gested that cultures of bone warrow, tiver,
lymph node and other infected tissues im-
prove diagnosis [33], but these samples
could not be obtained from our patients be-
cause of technical difficulties. Only 16 pa-
tients (7%) had blood cultures positive for
B. melitensis in spite of the repeated blood
culture. The organism was grown after 1
week of incubation in 15 samples and after
4 weeks in one sample. Other investiga-
tions have reported a variation from 5% to
64% in the frequency of positive blood cul-
tures [1,20,24,29,33]. The widespread
availability of antibiotics and their use be-
fore diagnosis are important factors in re-
ducing the yield of brucella cultures in our
series. In our sample, 86% of the patients
had taken antibiotics prior to collection of
blood for culture.

The standard agglutination test (SAT)
has been extensively evaluated for repro-
ducibility and accuracy [34] and is still the
most widely used test in serodiagnosis of
human brucellosis. In our study we there-
fore relied on SAT to diagnose brucellosis,
as have the majority of other studies [{,32].
While most authors agree that diagnosis of
brucellosis can be established clinically and
serologically, there is no agreement on the
agglutination titre to be considered signifi-
cant and mdicative of active infection,
Most authors take a titre of 1:160 as signif-
icant in a symptomatic patient [24]. In our
study a titre of 1:160 with suggestive clini-
cal symptoms was considered to be sig-
nificant, while a high titre of brucella
agglutinins in the absence of symptoms
was not considered to indicate active
disease. Qur patients had titres ranging
from 1:160 to 1:1280.

Treatment with 2-mercaptoethanel (2-
ME) inactivates [gM antibodies, and so the
residuoal titre after 2-MFE treatment indicates
the anti-brucella [gG and IgA titres. The 2-
ME test has proved useful in those patients
with disease of more acute onset, as well as
those with more longstanding symptoms
that may be due to brucellosis. A 2-MF ag-
glutination of 1/20-1/40 would usually be
indicative of active infection requiring
treatment. Again, however, there are no es-
tablished criteria to indicate what consti-
tutes a significant titre |35-37{. Most of
our patients had a positive 2-ME test with a
titre of 1:20.

Conclusion

The overall clinical picture of brucellosis
emerging from this study is very similar to
that reported by other workers in this geo-
graphical area. There was not a marked dif-
ference in the male:female ratio of cases,

AR ‘\'/\ Otadadt ch.J'- RTETRRTII-PAPY T PUZTVIPS SO Uy JCN I WL P



Eastern Mediterranean Health Journal, Vol. 7, Nos 1/2, 2001 245

although what difference there was may
relate to different activities carried out by
the sexes leading to different exposures to
infection risk. If clinicians are made more
aware of the presenting features of brucel-
losis and that it should come into the differ-
ential diagnosis of fever associated with
enlarged liver, spleen and lymph nodes, it
will lead to an incrcasing index of suspicion
for this infection. The availability of diag-
nostic laboratory tests such as those used
in this study will provide sound criteria for
diagnosis.
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