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Abstract

Obijective. To describe the clinical features of extrapulmo-
nary tuberculosis (EXPTB) and to evaluate epidemiological
data to search for potential explanations for its high frequency
in the state of Aguascalientes, Mexico. Materials and meth-
ods. Clinical records of all patients with tuberculosis seen in
Aguascalientes in 2008 were reviewed, and official databases
were analyzed. Results. EXPTB comprised 60.5% of the 86
cases evaluated, being lymph nodes the main site affected.
Patients with EXPTB were younger and more obese than
subjects with pulmonary tuberculosis (PTB). One third of
cases in either group had diabetes, a frequency much higher
than expected. Epidemiological analysis showed that PTB in-
cidence, but not EXPTB incidence, decreases as geographical
altitude increases, and had a descendent trend from 1997 to
201 1. Conclusions. The lower frequency of PTB (due to its
inverse relationship with altitude and its descendent trend
in last years) might explain the high frequency of EXPTB.
Obesity appeared to protect against developing pulmonary
involvement, and diabetes was more frequent than expected
among PTB and EXPTB cases.

Key words: Mycobacterium; epidemiology; demography;
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Resumen

Objetivo. Describir las caracteristicas clinicas de la tubercu-
losis extrapulmonar (TBEXP) y evaluar datos epidemioldgicos
para buscar posibles explicaciones de su alta frecuencia en
Aguascalientes, México. Material y métodos. Se revisaron
expedientes de todos los pacientes con tuberculosis atendi-
dos en Aguascalientes en 2008 y se analizaron bases de datos
oficiales. Resultados. La TBEXP constituyé 60.5% de los
86 casos evaluados, con afectacion mds comun en ganglios
linfaticos. Los pacientes con TBEXP fueron mas jovenes y
mas obesos que aquéllos con tuberculosis pulmonar (TBP).
Un tercio de cada grupo tenia diabetes, una frecuencia muy
superior a la esperada. El andlisis epidemioldgico mostré que
la incidencia de TBP, pero no de TBEXP, es menor conforme
aumenta la altitud geografica y ademads estd disminuyendo
(1997-2011). Conclusiones. La menor incidencia de TBP
(por su relacion inversa con la altitud y por su tendencia a
disminuir en los Gltimos afios) podria explicar la alta fre-
cuencia de TBEXP. La obesidad parece proteger contra la
afectacion pulmonar, y la diabetes fue mas frecuente de lo
esperado tanto en TBP como en TBEXP.

Palabras clave: Mycobacterium; epidemiologia; demografia;
obesidad; diabetes mellitus; México
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In the Mexican state of Aguascalientes, the average
incidence (x 100 000 inhabitants) of pulmonary tu-
berculosis (PTB) during the 2005-2009 period was 4.28,
a figure well below the national average of 13.77 for the
same period.! In contrast, the mean incidence of extra-
pulmonary tuberculosis (EXPTB) was 4.38, which was
much higher than the national average of 2.69. Thus,
among the 32 Mexican states, Aguascalientes had the
highest EXPTB/PTB ratio, in as much as EXPTB ac-
counted for 50.6% of all cases of tuberculosis, compared
with a national ratio of 16.3%. This exceedingly high
frequency of EXPTB is also in contrast with the nearly
15% reported in different series worldwide.?

While extensive information has been gathered
about factors predisposing to PTB, those related with
the occurrence of EXPTB in individuals and populations
have been less extensively investigated. Some studies
have postulated that local EXPTB cases may be related
with recent immigration®* or with mycobacteria other
than Mycobacterium tuberculosis.>®

Thus, due to the irregular behavior of tuberculosis
in Aguascalientes, the aim of the present work was
to describe the main demographic and health-related
characteristics of patients with EXPTB, in comparison
with those of patients with PTB, and to review national
or regional epidemiological data in order to raise some
potential explanations.

Materials and methods

This was a retrospective, descriptive, and cross-sectional
study. Clinical records from all patients catalogued as a
case of tuberculosis (pulmonary or extrapulmonary) by
our national tuberculosis control program (NTP) and seen
in the state of Aguascalientes, Mexico, during 2008 were
evaluated. Data was obtained directly from the clinical
record at the treating medical unit and by interviewing
patients or their relatives if necessary. In Mexico, the
diagnosis and treatment of any case of tuberculosis in
any medical unit are conducted in accordance with
World Health Organization recommendations, which are
implemented nationwide by the NTP Tuberculosis was
diagnosed when subjects with clinical and/or imaging
data compatible with tuberculosis had at least one of the
following criteria: positive sputum smear for acid-fast
bacilli (AFB); positive culture for M. tuberculosis; biopsy
suggestive of tuberculosis, and/or full response to anti-
tubercular treatment. These case definitions are in line
with international guidelines. Cases with incomplete
records or patients whose clinical record could not be
located were excluded. The study protocol was approved
by the Scientific and Ethics Committee of the Aguasca-
lientes State Health Institute (approval 2HGTM-14/10).
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Additionally, data on the nationwide epidemiology
of pulmonary and extrapulmonary tuberculosis was ob-
tained from the internet site of the Direccién General de
Epidemiologfa,' while altitude above sea level (weighted
mean of major cities) was obtained from the Instituto Na-
cional de Estadistica y Geografia.® Information on other
issues such as the prevalence of bovine tuberculosis, and
the socioeconomic or health status of population from
Aguascalientes or nearby regions was obtained from
institutional or government publications.®!°

Data analysis

Chi square with Yates correction and Fisher exact tests
were used to compare frequency variables between the
two groups. Interval variables were evaluated according
to their distribution by Student’s t or Mann-Whitney U
tests for pairwise differences, or by ANOVA and Tukey
tests or Kruskal-Wallis and Dunn tests for multiple com-
parisons. The Pearson’s correlation coefficient was also
utilized. Statistical significance was established at p<0.05
bimarginally. Data was analyzed by using Epi-Info v6.0
software (CDC & WHO, Geneva, Switzerland).

Results

Clinical data

In the study period, 93 patients with tuberculosis seen in
any medical unit of the Aguascalientes State Health Sys-
tem were identified. From this population, seven patients
were excluded because their clinical records could not be
located (4 cases) or these records had incomplete infor-
mation (3 cases). Thus, our final sample comprised 86
patients, 52 (60.5%) with EXPTB forms (4 patients in this
group also had positive AFB in sputum), and 34 (39.5%)
with PTB, yielding an EXPTB/PTB ratio of 1.5:1.

In patients with EXPTB, the most commonly af-
fected site was lymph nodes (42.3%), followed by
abdominal cavity (including cases with diagnosis of
abdominal, peritoneal or intestinal tuberculosis, 15.4%),
skin (11.5%), pleura (7.7%), kidney and genitourinary
system (7.7%), meninges (5.8%), disseminated (i.e.,
miliary tuberculosis, 5.8%) and joints (3.8%). In only
two patients the diagnosis of EXPTB was made solely on
clinical grounds, whereas in the remaining it was sup-
ported by histological (47 subjects), culture (7 subjects)
or AFB in sputum (4 subjects) evidences (table I).

Table I depicts the main findings concerning per-
sonal, addictions, occupation, and tuberculosis-related
data. Although a slight difference in the proportion of
male and female patients was observed in the two forms
of tuberculosis, this difference did not reach statistical
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Table |

MAIN FEATURES OF PATIENTS WITH EXTRAPULMONARY OR PULMONARY TUBERCULOSIS
SEEN IN AGUASCALIENTES, MExico IN 2008

EXPTB PTB
(n=52) (n=34) b
Gender and age
Male : female 27:25 14:20 0.45
Age (years) 316£193 535+ 185 <0.001
Addictions
Smoker or ex-smoker 0 7 (21%) 0.001
Drug addiction 0 4 (12%) 0.02
Alcohol dependence 0 0 -
Tuberculosis-related variables
PPD skin test (positive/negative) 19/30 24/8 0.003
Symptoms prior to diagnosis (months) 30(0-14) 45 (0-4l) 0.25
AFB in sputum (positive/negative or not done) 4148 34/0 <0.001
Culture (positive/negative)* 713 3/0 0.53
Biopsy (positive/negative) 4710 2/0 |
Occupation
Housewife 17 13 0.65
Underage or student 14 4 0.11
Unemployed, retired or pensioner 7 7 0.39
Unknown 4 0 0.15
Worker in personal or security services 3 3 0.68
Carpenter, bricklayer, blacksmith 3 | |
Employee 2 0 0.52
Graduate or teacher 0 2 0.15
Farmer | 2 0.56
Salesman | | |
Driver 0 | 0.4

* Culture was performed from sputum (PTB), and from sputum or biopsy (EXPTB)

AFB= acid fast bacilli

EXPTB= extrapulmonary tuberculosis
PTB= pulmonary tuberculosis

PPD= purified protein derivative
BCG= bacillus Calmette Guerin

Data correspond to number of patients, except Age in mean * standard deviation, and Symptoms prior to diagnosis in median (range)

significance (p=0.45). In relation to age, patients who de-
veloped extrapulmonary forms of TB were younger than
those with pulmonary disease (31.6 vs. 53.5 years old,
respectively, p<0.001). However, as can be noted in Figure
1A, age also varied among patients with extrapulmonary
forms, with pleural and abdominal tuberculosis being
relatively older than subjects with other EXPTB types.
When pleural and abdominal forms were jointly ana-
lyzed, they did not differ in age from patients with TBP
(Figure 1B). History of smoking or drug addiction was
found in 21% and 12% of patients with PTB, respectively,
while none of the patients with EXPTB had these habits
(p=0.001 and p=0.02, respectively). The PPD skin test
was positive in only 38.8% of patients with EXPTB and
in up to 75% of subjects with PTB (p=0.003). Assessment
of symptom duration before diagnosis unveiled a mild

salud puiblica de méxico | vol. 56, no. 2, marzo-abril de 2014

diagnostic delay in the PTB group (median, 4.5 months)
in comparison with the EXPTB group (3.0 months) but
this difference, although clinically important, was
devoid of statistical significance. Figure 2 splits the time
elapsed before diagnosis according to sites affected, with
no statistical difference among them (p=0.13). All patients
with PTB had positive AFB in sputum, and M. tubercu-
losis was cultured in sputum samples from three of them.
In EXPTB cases, AFB in sputum was positive in four
patients, and the sputum or biopsy culture was positive in
seven patients (in one patient both tests were positive).
Thus, microbiological confirmation of EXPTB was ob-
tained in 10/52=19.2% patients. No mycobacteria other
than M. tuberculosis were recovered from cultures.
Table II illustrates the major co-morbidities among
the study population. High systemic blood pressure
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Table Il
ASSOCIATED MEDICAL CONDITIONS IN PATIENTS WITH
EXTRAPULMONARY OR PULMONARY TUBERCULOSIS SEEN
IN AGUASCALIENTES, MEXico, IN 2008

EXPTB PTB p

(n=52) (n=34)
High blood pressure 19 (36.5) 9 (26.5) 0.36
Type 2 diabetes mellitus 14 (26.9) 12 (35.3) 0.47
Obesity 14 (26.9) 0 0.0006
Undernourishment 5(9.6) 3(88) 1.00
Positive HIV serostatus 4(7.7) 4(11.8) 0.71
Chronic renal insufficiency 1 (1.9) 2(5.9) 0.56

EXPTB= extrapulmonary tuberculosis
PTB= pulmonary tuberculosis
HIV= human immunodeficiency virus

Data correspond to number of patients (%)

and type 2 diabetes mellitus were the most frequent
conditions, but these did not differ between both
forms of tuberculosis. Regarding diabetes, although
the PTB:EXPTB ratio was relatively higher among per-
sons with diabetes (12:14, ratio of 0.86) than in patients
without diabetes (22:38, ratio of 0.58), this variation
was devoid of statistical significance. In contrast, while
up to 26.9% of subjects with EXPTB had obesity (body
mass index [BMI] =30 kg /m?), no patient with PTB was
obese (p<0.001). The frequency of other conditions such
as undernourishment, HIV serostatus, and chronic renal
insufficiency were not different between both groups.

Epidemiological data

To evaluate the influence of immigration on the fre-
quency of EXPTB in each of the 32 Mexican states (in-
cluding the Distrito Federal), a correlation analysis was
performed between recent immigration (percentage of
people who moved to that state in the last five years) and
the percentage of EXPTB cases in relation to all forms of
tuberculosis (cumulative cases from 2005 to 2009). This
analysis showed that the degree of recent immigration
was unrelated with the frequency of EXPTB (r=0.05,
p=0.78, not illustrated).

Because some years ago we reported that the inci-
dence of PTB among the 32 Mexican states was inversely
correlated with altitude above sea level,"! we now evalu-
ated whether this association was also true for EXPTB.
As illustrated in Figure 3, we corroborated that altitude
had a strong negative correlation (r=-0.76, p<10-6) with
PTB incidence (average 2005-2009), but not with the cor-
responding EXPTB incidence (r= -0.15, 0=0.41).

Finally, temporal trends (1997 to 2011) of EXPTB
and PTB in Aguascalientes were compared with those

salud piiblica de méxico [ vol. 56, no. 2, marzo-abril de 2014
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of Guerrero, a Mexican state with one of the highest
incidence of PTB, as well as with the nationwide trends
(Figure 4). We found that in the three settings, EXPTB
incidence was relatively stable (~3 x100 000 inhabitants).
By contrast, PTB had a descendent trend in Aguas-
calientes (r=-0.86, p<0.001) and nationwide (r=-0.81,
p<0.001), but not in Guerrero (r=-0.26, p=0.36).

Discussion

The incidence of EXPTB is usually considered lower than
that of pulmonary cases. In the 2011 Report on Global
Tuberculosis Control, the World Health Organization
estimated that EXPTB accounted for 14.8% of all new
cases of tuberculosis worldwide.? Separated by regions,
this percentage ranged from 4.6% in the Western Pacific
Region to 21.8% in the Eastern Mediterranean Region.
Among the 22 countries with the highest tuberculosis-
burden, China had the lowest (0.7%) and Cambodia the
highest (55.3%) proportion of EXPTB, respectively. Some
large epidemiological studies are in agreement with
these figures. For example, in USA, Peto et al. analyzed
253299 registered cases of tuberculosis from 1993 to 2006,
and concluded that only 18.7% were extrapulmonary
forms.!? Likewise, te Beek et al. studied 13 258 patients
with tuberculosis in The Netherlands from 1993 to 2001
and they found that 38% were EXPTB cases.* Two recent
reports from the European Union found that among the

analyzed countries the proportion of EXPTB varied from
4-6 to 44-48% of all tuberculosis cases, and authors pos-
tulated that such variation might be due to differences
in risk factors for EXPTB, challenges for diagnosing
EXPTB," or decreased incidence of PTB.!*

In our study, we found a high frequency of EXPTB
in the Mexican state of Aguascalientes (60.5%), which
is in line with official statistics and previous studies,"!
but the reason for this behavior is unclear. Te Beek et al.
in The Netherlands* and Kruijshaar and Abubakar in
Wales® suggested that the increasing proportion of EXPTB
observed in their countries was related with cases occur-
ring in people born outside The Netherlands and Wales,
respectively. However, immigration appears not to be the
explanation in Mexico because, according to official statis-
tics, the level of recent immigration in a particular state is
not related with the percentage of EXPTB in that region.
A second possibility is that mycobacteria other than M.
tuberculosis were responsible for the EXPTB cases, for
example, M. bovis transmitted from dairy cattle. Although
the herd-raising activity is important in Aguascalientes, tu-
berculosis in cattle is currently under control (prevalence
of bovine tuberculosis <0.10%).” In addition, even though
the number of cultures in our series was small (only 10 in
the 52 EXPTB cases, i.e., 19%) M. tuberculosis was the only
mycobacteria recovered in the seven positive cultures.
This is in agreement with a recent study by Rodriguez-
Nuiiez et al., in which 41 samples of tuberculous lymph
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nodes from patients residing in Aguascalientes were
assessed by in situ hybridization.!® According to these
authors, only M. tuberculosis was detected in all samples
(author’s personal communication). Contrasting with
this study, Alvarado-Esquivel et al. performed PCR
and molecular analysis for mycobacterial identification
in biological samples from 72 patients with EXPTB in
three states near Aguascalientes.”” Mycobacteria were
confirmed in about one third of the samples, but a large
percentage (~70%) of non-tuberculous species was iden-
tified. Thus, at present the possibility that mycobacteria
other than M. tuberculosis were responsible for the EXPTB
cases remains open.

A third possibility is related with geographical fac-
tors. In a previous study, we found that the incidence of
PTB among the 32 Mexican states inversely correlated
with altitude above sea level."! We have now confirmed
this relationship by using recent official tuberculosis
notification statistics. However, EXPTB incidence rates
were not affected by altitude. Thus, the contrasting be-
havior of PTB and EXPTB in relation to altitude might
constitute a major factor in determining the proportion
of EXPTB cases in a particular geographical region. In
the case of Aguascalientes State, its main cities have a
weighted mean altitude of 1867 m above sea level; thus,
its relatively low incidence of PTB might explain the
nearly equal EXPTB:PTB ratio.

194

Finally, temporal trends clearly showed that the
nationwide EXPTB incidence has been relatively un-
changed in the last 15 years (1997 to 2011). Among the
32 Mexican states, in this time period 21 had an even
trend, and only a few showed a downward (seven states)
or upward (four states) trend (data not illustrated). By
contrast, national PTB incidence is slowly descending
as a consequence of the downward trends seen in many
states, including Aguascalientes. Although these lower
rates are surely due to the successful application of the
national tuberculosis control program, paradoxically
a failure to detect new PTB cases or their death prior
to diagnosis might partially account for these lower
trends. This epidemiological behavior is in agreement
with a large study made by Sandgren et al.'* in 167 652
cases of EXPTB from the European Union. Like us, they
found that the absolute number of notified EXPTB cases
remained stable in the period 2002-2011, but notification
of PTB cases decreased, leading to an increase in the
proportion of EXPTB cases. A similar conclusion was
obtained by Garcia-Rodriguez et al.'® in the Spanish
region of Galicia, where PTB cases showed a greater
reduction rate than EXPTB cases during the study period
(1991-2008), with a resulting increasing proportion of
extrapulmonary cases.

Therefore, it seems that a modification of the PTB
incidence (either due to geographical factors or as a conse-

salud piiblica de méxico [ vol. 56, no. 2, marzo-abril de 2014
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quence of temporal trends) is the main factor determining
the percentage of EXPTB cases in a particular region.
Regarding gender, we found a mild predominance
of male subjects among patients with EXPTB. Although
this finding agrees with some studies," others have re-
ported a small female predominance.”>*! On the other
hand, subjects with EXPTB as a group were younger than
those with pulmonary forms, which is in line with other
published studies,*** although further analysis in our
series showed that this was only true for EXPTB forms
other than pleural and abdominal (figure 1). Some pos-
sibilities have been already outlined to explain the differ-
ences in age of subjects affected by PTB and EXPTB. For
example, a relatively lesser maturation of the immune
system might predispose younger subjects to develop
EXPTB,* or decreased lung immunity due to lifestyle
factors (smoking) or co-morbid conditions (e.g., COPD)
might predispose older subjects to PTB.>*However, as
occurs with many other areas concerning knowledge of
tuberculosis, the precise mechanisms remain elusive.
Three recent meta-analyses coincided that tobacco
smoking is a risk factor for the development of PTB,*%
but the association between tobacco and extrapulmonary
forms of tuberculosis is still unclear. In our study, the
smoking habit was absent among patients with EXPTB,
contrasting with a 21% prevalence among subjects with
PTB. This contrasting frequency of smoking has also
been found by Sreeramareddy et al., who found an al-
most double frequency of ever smokers among patients
with PTB, as compared with subjects with EXPTB (51.7
vs. 23.5%, respectively).2
In our study, the site most commonly affected by
EXPTB was lymph nodes (42%), similar to that described
in many other reports.!2161920222829 The second most
affected site, however, varies in different series. For
instance, we found intestinal /abdominal/ peritoneal
tuberculosis in 15% of patients, whereas Peto et al.!?
and Kourbatova et al."” reported pleural disease (19.8
and 21%, respectively), and Nissapatorn et al.** found
disseminated tuberculosis. Although the reasons for
these differences could have biological bases, other fac-
tors such as diagnostic capabilities or sociodemographic
factors might also be responsible to some extent.
Symptom duration prior to diagnosis was shorter in
patients with EXPTB than in PTB cases. There is scarce
information on this issue currently available in the lit-
erature. Levine et al. described that symptoms of pleural
tuberculosis were present for <1 month in 62% of cases,
whereas in our study, only 26% of subjects with EXPTB
had symptoms for <1 month.** Factors responsible for
this slight divergence in symptom duration might be
related with differences in access to medical services as
well as with sociocultural aspects.

salud puiblica de méxico | vol. 56, no. 2, marzo-abril de 2014

We found that up to 26.9% of subjects with EXPTB
were obese. This percentage closely matches the preva-
lence of obesity in Aguascalientes State among adults
aged 20 years or over (26.7%),'° which suggests that
EXPTB is not related with nutritional status. In contrast,
a strong negative relationship between obesity and PTB
was observed, inasmuch as no patient in this group
was obese. At first glance, this might be explained by
the conventional wisdom that PTB, as a chronic illness,
leads to weight loss and malnutrition (and hence the
ancient term phthisis, “wasting away”). However, the
reverse relationship is also likely, i.e., that nutrimental
deficiency favors the development of PTB. In this regard,
Leung et al. studied a large cohort of 42 116 individuals
aged 65 years or over with up to 5 years of follow-up,
and these authors found that obesity was a protective
factor against active PTB (odds ratio [OR]=0.30, 95% con-
fidence interval [95%ClI]: 0.11-0.84), but not for EXPTB
(OR=1.20, 95%CI: 0.25-5.80).*! In line with this concept,
biochemical variables often associated with obesity, such
as hypercholesterolemia, have also been suggested as
protective factors against development of PTB.3>%

In our study, diabetes and systemic hypertension
were usual co-morbidities, but their respective frequen-
cies did not differ in both forms of tuberculosis. How-
ever, while the 26.5% frequency of high blood pressure
among patients with PTB was in agreement with the
expected prevalence of this condition in Aguascalientes
(27.5% in people aged 40 to 59 years), ' the 36.5% among
subjects with EXPTB was much higher than expected
(9.1% in persons 20-39 years of age).'’ Rather than a risk
factor per se, perhaps this excess proportion of hyperten-
sion among persons with EXPTB might be explained as
due to the well-known association between high blood
pressure and obesity.> The frequency of diabetes was also
much higher than expected, but this took place in both
groups with tuberculosis (35.3% in PTB vs an expected
14.6% in persons aged 40-59 years, and 26.9% vs. an ex-
pected 2.5% in individuals aged 20-39 years).’ Diabetes is
currently considered a predisposing factor for developing
PTB,%3* however, up to our knowledge this predisposition
has not been reported for EXPTB, as our study suggests.
Thus, additional research on this issue is warranted.

Conclusions

In Aguascalientes, EXPTB comprised 60.5% of all cases
of tuberculosis. The reason for this high proportion of
EXPTB is unclear, but might be related with the decreas-
ing frequency of PTB as altitude above sea level increase,
along with the descending trend of PTB incidence ob-
served in the last years. Other factors, such as immigra-
tion or undernourishment, appear not to be involved.
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Clinically, patients with EXPTB were younger, with
fewer addictions to tobacco or drugs and less positivity
to PPD skin test, as compared with subjects with PTB.
Obesity was absent in the PTB group, suggesting that
this condition might protect subjects from developing
pulmonary involvement. About one third of patients
in either group had diabetes, a frequency that resulted
much higher than expected in Aguascalientes. Our re-
sults pointed out that, along with the reinforcement of
tuberculosis control programs, physicians should take
into account the aforementioned clinical clues in order
to improve their clinical ability to suspect EXPTB.
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