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Abstract

Introduction: The objective of the present study was to identify
the incidence of multidrug-resistant pulmonary tuberculosis in
HIV-reactive patients aged 20 to 64 years in the pneumology area
of the Guasmo Sur General Hospital (HGGS) from 2019 to 2020.

Methodology: This observational study was conducted at
Guasmo Sur General Hospital in Guayaquil, Ecuador, from Janu-
ary 2019 to December 2020. Records of patients older than 19
years of age with HIV/multidrug-resistant pulmonary TB coinfec-
tions were included. The variables were age, sex, patient status,
incidence, and mortality. Descriptive statistics were used.

Results: Ninety patients with coinfections were included, of
whom 25 had multidrug resistance (27.8%) and were analyzed.
There were 23 men (92%) between 20 and 34 years of age (56%),
and 21 living patients (84%). During 2019, there were 14 new cases
of MDR-TB from a population at risk of 69 patients, which indi-
cates an incidence rate of 203 per thousand patients treated during
this period. In 2020, out of a population at risk of 46 patients, 11
new cases of MDR-TB were presented, which translates to an in-
cidence rate of 239 per thousand patients.

Conclusions: Between 2019 and 2020, the incidence of mult-
drug-resistant tuberculosis (MDR-TB) among HIV-positive pa-
tients increased from 203 to 230 cases per 1,000 patients. This risk
was significantly higher for men, whose incidence was 232 per
1,000 in 2019 and 256 per 1,000 in 2020, than for women. Alt-
hough the most affected age range changed from 35-64 years in
2019 to 20-34 years in 2020, the general mortality associated with
MDR-TB in this population also increased from 143 to 182 deaths
per 1,000 patients, suggesting a progressive worsening of clinical
outcomes for coinfected patients.
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Introduction

Tuberculosis (TB) is considered a major public health prob-
lem. Despite efforts to control it, TB continues to dispropor-
tionately affect populations with fewer economic resources.
The primary cause of the disease is the bacterium Mycobacte-
rium tuberculosis, which is transmitted through droplets expelled
during coughing or sneezing. Although TB can affect multiple
organs, its most common form is pulmonary tuberculosis (P-
TB). The World Health Organization (WHO) estimates that
approximately one-quarter of the global population is in-
fected with bacillus [1].

The emergence of multidrug-resistant tuberculosis
(MDR-TB), a form of disease that does not respond to first-
line drugs such as isoniazid and rifampicin, complicates treat-
ment, increases the risk of mortality, and facilitates the trans-
mission of resistant bacillus. Several studies have sought to
identify factors that can predict the presence of MDR-TB, en-
abling the initiation of appropriate early treatment [2]. Per-
sistent fever after two weeks of therapy with first-line drugs
has proven to be a strong predictor of MDR-TB, suggesting a
poor therapeutic response. The cavernous radiographic pat-
tern, in particular, is significantly associated with MDR-TB,
and multiple or large lesions are strongly correlated with re-
sistance.3 |.

HIV coinfection further aggravates the tuberculosis sit-
uation. Immunosuppression caused by HIV not only in-
creases the risk of developing active TB but can also influence
the progression and presentation of the disease. In addition to
clinical and radiological factors, MDR-TB research has ex-
plored the relationship between MDR-TB and age. Although
the results are heterogeneous, some studies suggest that
MDR-TB may be more prevalent in young patients. In con-
trast, in others, age is not a statistically significant factor.4 ].
The objective of the present study was to identify the inci-
dence of multidrug-resistant pulmonary tuberculosis in HIV-
reactive patients aged 20 to 64 years in the pneumology area
of the Guasmo Sur General Hospital (HGGS) from 2019 to
2020.

Materials and methods

Study design

The present study is observational. The source is retrospec-
tive.

Scenario

The study was developed in the Guasmo Sur General Hospi-
tal, of the Ministry of Public Health of Ecuador, located in

Guayaquil, in the province of Guayas (Ecuador), during the
period from January 1, 2019, to December 31, 2020.

Participants

Records of patients older than 19 years of age with HIV/mul-
tidrug-resistant pulmonary TB coinfection were included. Pa-
tients with one of the positive diagnoses but not confirmed,
pregnant women, and patients with miliary tuberculosis were
excluded.

Variables

The variables were age, sex, patient status, incidence and
mortality.

Data sources/measurements

The source was indirect; an electronic form was used to col-
lect the data for the institutional medical history. For the in-
vestigation of the cases, multiple searches of patients diag-
nosed with HIV with the following ICD-10 diagnoses and de-
rived diagnoses were performed: HIV B20-B24; for tubercu-
losis, the ICD-10 codes were A15-A19.

Bias

Observation and selection bias were avoided by applying the
participant selection criteria. To avoid possible interviewer,
information, and memory biases, the principal investigator
kept the data at all times using a guide and records approved
in the research protocol. Two researchers independently an-
alyzed each record in duplicate, and the variables were rec-
orded in the database once their agreement was verified.

Study size

The sample was probabilistic. In 2024, 49,000 patients will
have HIV in Ecuador. In the province of Guayas, 31.68% of
the cases are national cases, corresponding to 15,523 cases.
Ninety percent of cases occurred in people over 14 years of
age, corresponding to 13,970 cases in the study population.
With an 80% confidence level, a 5% confidence limit, and an
expected frequency of 13.3%, the calculated sample size was
75 cases. Epi Info ™ version 7.2 was used (CDC, Atlanta,
March 9, 2025).

Quantitative variables

Descriptive statistics were used. The results are expressed as
frequencies and percentages. Variables in the scale were not
converted to categorical variables.
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Statistical analysis

The qualitative variables were analyzed as frequencies and
percentages. The statistical package used was IBM Corp. (re-
leased in 2018). IBM SPSS Statistics for Windows, Version
26.0. Armonk, NY: IBM Corp.

Results
Participants

Data were collected from a total of 90 patients who met the
inclusion criteria, which met 100% of the sample calculation.
Among the 90 patients, 25 had multidrug-resistant pulmo-
nary tuberculosis (27.8%) (Table 1).

Table 1. HIV+ patients diagnosed with Pulmonary-TB (P-TB) vs. MDR-TB

per year.
- 9, -
=90 # P-TB cases #MDR-TB 95% CI fo_r the pro
Cases portion
Afio 2019 55 14:(25.5%) 13.9%-37%
Afio 2020 35 11 (31.4%) 16%0-46.8%

CI: confidence interval. PTB: Pulmonary tuberculosis. MDR-TB: Multidrug-re-
sistant tuberculosis.

Characteristics of the study group
There were 23 men (92%) between 20 and 34 years of age
(56%). Twenty-one patients survived (84%) (Table 2).

Table 2. General description of HIV+ patients diagnosed with MDR-TB for

cach year.

n=25 # Caso0s-2019  # Casos-2020 Total

N=14 N=11 n=25

Sex
Male 13 10 23 (92%)
Female 1 1 2(8%)
Age Range
20-34 5 9 14 (56%)
45264 9 2 11 (44%)
Patient Status
Alive 12 9 21 (84%)
Deceased 2 2 4 (16%)

MDR-TB: Multidrug-resistant pulmonary tuberculosis.

Incidence of MDR-TB in HIV+ patients

During 2019, there were 14 new cases of MDR-TB from a
population at risk of 69 patients, which indicates an incidence
rate of 203 per thousand patients treated during this period.
On the other hand, during 2020, of a population at risk of 46
patients, there were only 11 new cases of MDR-TB, which
translates to an incidence rate of 239 per thousand patients
treated during this period (Figure 1).

Figure 1. Incidence of MDR-TB in HIV+ patients between 20 and 64 years
in the period 2019-2020.
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The frequency of occurrence with respect to sex is represented
by the incidence rate calculated based on the number of pa-
tients of each sex who contracted the disease in 2019 and
2020, such that the frequency of occurrence of MDR-TB in
HIV+ patients with respect to females was 77 per thousand
patients in 2019 and 142 per thousand patients in 2020. Re-
garding males, the frequency of disease occurrence was 232
per thousand patients in 2019 and 256 per thousand patients
in 2020. These results demonstrate a clear predominance of
males in terms of MDR-TB occurrence frequency, as well as
a notable increase in frequency over time (Figure 2).

Figure 2 . Frequency of MDR-TB in HIV+ patients according to sex.
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Frequency of MDR-TB among HIV+ patients
grouped by age range

When the frequency of MDR-TB in HIV+ patients accord-
ing to age was grouped into previously established age ranges,
the frequency of disease onset in the age range of 20—-34 years
was 143 per thousand patients in 2019 and 290 per thousand
patients in 2020, which reflects a clear trend toward an in-
creasing incidence rate. In contrast, in the 35—64 year age
range, the frequency of occurrence was 265 per thousand pa-
tients in 2019 and 133 per thousand patients in 2020, indicat-
ing a decrease in the incidence rate, unlike that reported in
the previous study. another age range (Figure 3).

Figure 3. Frequency of MDR-TB in HIV+ patients according to age
grouped by age range.
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With respect to mortality during 2019, of the 14 new cases of
MDR-TB, 2 patients died, which corresponds to a mortality
rate of 143 per thousand patients treated during this period.
With respect to 2020, of the 11 new cases of MDR-TB, 2 pa-
tients died, which translates to a mortality rate of 182 per
thousand patients treated during this period. The results were
calculated from the quotient between the number of patients
with MDR-TB who died and the total number of patients
who developed MDR-TB during each time period.

Discussion

In the present report, 90 patients were reactive to HIV with a
diagnosis of pulmonary tuberculosis, 27.8% of whom were
HIV-TB patients. Multidrug resistance is often related to fac-
tors ranging from the inappropriate use of medications, either
by dose, duration or even adherence to treatment, to the mo-
lecular characteristics of the bacillus strain and even the pres-
ence of underlying diseases such as HIV. In general, TB can
occur at any stage of HIV disease and with any CD4 count.
However, as the CD4 cell count decreased, the incidence of

tuberculosis increased, as did the incidence of mycobactere-
mia and/or comorbidities.

The incidence of MDR-TB was estimated to be 217 per
thousand patients treated in the health home chosen for the
research, which represents 21.73% of our population analyses
performed in a hospital in Guayaquil, in which it is estimated
that the incidence rate of this disease in the study population
is only 103 per thousand inhabitants, which represents 10.6%
of its chosen population.

According to the data obtained by analyzing the estab-
lished sample, male patients diagnosed with HIV tend to de-
velop MDR-TB more frequently than HIV-reactive female
patients do. These results are consistent with data obtained in
other international studies, as observed in a study conducted
in Peru, where the risk factors associated with MDR-TB were
analyzed in patients at a hospital in Callao. The study esti-
mated that 61.2% of patients who developed MDR-TB were
male. These results are in agreement with data obtained in an
investigation at the Infectious Diseases Hospital of Guayaquil,
in which 83% of patients with MDR-TB were male [3, 6].

With respect to the age range in which the onset of the
disease predominates, according to the data analyzed in the
present investigation, the estimated range is 20 to 34 years.
These results differ from the data obtained in other studies in
which the prevalence of MDR-TB ranged from 36 to 45 years
(Z].

The mortality rate associated with MDR-TB among
HIV+ patients in the present research during 2019 was 142
per thousand patients, while the mortality rate associated with
MDR-TB among HIV+ patients during 2020 was 181 per
thousand patients. every thousand patients. "The infection
produces a gradual deterioration of the immune system, lead-
ing to "immunosuppression", which contributes to the in-
crease in morbidity and mortality of patients who develop the
disease in question."

According to the WHO, pulmonary tuberculosis is one
of the leading causes of death worldwide. With nearly 8 mil-
lion new cases annually and over 1 million deaths each year,
TB remains a significant public health issue. Although mor-
bidity has decreased, reports indicate that both morbidity and
mortality stay high due to HIV coinfection and the rise of
drug-resistant bacilli [7].

Factors such as poverty, HIV, and drug resistance have
been identified as the main contributors to the resurgence of
the global tuberculosis pandemic. Drug-resistant microorgan-
isms have become major public health problems worldwide.
In the case of tuberculosis, the first global investigation of drug
resistance, published in 1997, reported MDR-TB in most par-
ticipating countries. "Shortly thereafter, the treatment
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strategy “DOTS" (Directly Observed Treatment, Short
Course) was introduced for the programmatic management
of MDR-TB in low- and middle-income countries because
only a fraction of MDR-TB cases are people." diagnosed and
treated worldwide.

Future studies should evaluate multiresistance in various
scenarios, such as renal failure and diabetes [8,9].

Conclusions

Between 2019 and 2020, the incidence of multidrug-resistant
tuberculosis (MDR-TB) among HIV-positive patients in-
creased from 203 to 230 cases per 1,000 patients. This risk
was significantly higher for men, whose incidence was 232 per
1,000 in 2019 and 256 per 1,000 in 2020, than for women.
Although the most affected age range changed from 35-64
years in 2019 to 20-34 years in 2020, the general mortality
associated with MDR-TB in this population also increased
from 143 to 182 deaths per 1,000 patients, suggesting a pro-
gressive worsening of clinical outcomes for coinfected pa-
tients.
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