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Abstract

We investigated the delays in the diagnosis of tuberculosis and/or HIV, their treatment initiation, and factors associated

with each delay. All drug-susceptible tuberculosis cases diagnosed in 2014 and 2015 in Colombia, with a confirmed

diagnosis of HIV were included. A total of 1909 patients were registered with tuberculosis/HIV co-infection. Seventy-

nine percent of patients were men, 50% had sputum smear-negative tuberculosis, culture was done in 50% of cases,

68.5% had <200 CD4 cell count at diagnosis, and 35% had concurrent tuberculosis/HIV diagnosis. Delays in the

tuberculosis diagnosis were identified in 54.8% of the patients, and delays in tuberculosis and HIV treatment initiation

in 41.8% and 27.4%, respectively. The risk factors associated with delay in tuberculosis diagnosis were age between 15–

34 and �45 years, and those patients who received tuberculin skin test. The risk factor associated with antiretroviral

therapy initiation delay was previously-treated tuberculosis patients after failure. It is necessary to implement strategies

for early detection and treatment initiation of HIV and to use rapid test for tuberculosis diagnosis in this population.
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Introduction

Delay in tuberculosis (TB) diagnosis has been associat-
ed with TB treatment failure and death (unfavorable
outcome) (adjusted odds ratio [AOR]: 2.33; 95% con-
fidence interval [CI] 1.04–5.26), and HIV-positive TB
patients were more likely to experience unfavorable
outcome than HIV-negative TB patients (AOR: 8.46;
95%CI: 3.14–22.79).1 Risk factors that have been
reported as associated with prolonged delay
(>35 days from onset of symptoms to receipt of TB
treatment) in TB diagnosis in patients co-infected
with HIV are unemployment, alcohol consumption,
crowding index, seeking prior treatment, co-
trimoxazole treatment, and World Health
Organization (WHO) stage 4 disease.2

In addition, HIV-positive TB patients have higher
risk for delay in TB treatment compared to HIV-
negative TB patients,3 and for delay in HIV treatment
initiation due to lower baseline CD4 cell count, TB
drug intolerance, nondisclosure of HIV infection,4

immune reconstitution inflammatory syndrome,5,6

and drug interactions of concomitant use of TB and
HIV treatment.

Starting antiretroviral therapy (ART) before or
during TB treatment has shown to reduce mortality
rates between 44% and 71% (relative risk [RR]¼
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0.42, 95% CI: 0.29–0.56).7–10 The guidelines for TB

treatment from WHO in 2017 and ATS/CDC/IDSA

in 2016 recommend that ART should be initiated

within the first 2weeks of TB treatment for patients

with CD4 cell count <50 cells/mL, and by 8–12weeks

of TB treatment initiation for patients with CD4 cell

count �50 cells/mL.11,12

Although prompt ART and TB treatment initiation

during TB/HIV co-infection is the most relevant goal

of TB/HIV collaborative activities in Colombia, the

ART only reached 54.7% in 2014 and 60.6% in 2015

in this group (data from the National TB and Control

Program reports, unpublished). This could contribute

to the high mortality in the country in TB/HIV co-

infected individuals (24% in 2014 and 27.2% in 2015)

(data from the National TB and Control Program,

unpublished).
Within all possible explanations for the high mortal-

ity, our aims were to identify the percentage of delays

in the diagnosis of TB and/or HIV and their treatments

initiation, and the risk factors associated with each

delay in 2014 and 2015 in Colombia.

Materials and methods

Study design

This is an operational research (research based on rou-

tine reports to answer programmatic questions for

decision making13,14) that conducted a retrospective

cross-sectional study based on all national reports of

TB and HIV co-infected individuals, diagnosed with

susceptible TB in 2014 and 2015, notified to the

Ministry of Health and Social Protection in Colombia.

Inclusion criteria

All drug-susceptible TB cases diagnosed in the country

in 2014 and 2015, with a confirmed diagnosis of HIV.

Exclusion criteria

All types of TB drug resistance (mono-resistance, poly-

resistance, multidrug resistance, extensive drug resis-

tance, and rifampicin resistance); no information of

HIV status when patients did not accept the HIV

test, or did not receive the HIV screening test; and

duplicate records. In addition, records that in the

National Public Health Surveillance System

(SIVIGILA) database were reported as co-infection

TB/HIV, but in the high-cost account database, the

HIV diagnosis was ruled out.

Data collection

We used two national databases: (1) SIVIGILA: it con-

tains the mandatory reporting of diseases and condi-

tions for national public health surveillance, including

all forms of TB cases. (2) High-cost account: this data-

base has all records of people living with HIV, who

belong to the contributive or the subsidized system,

including the follow-up data.
We searched for all TB cases in both databases, and

then, were linked with the “identity document

number,” which is unique for each patient. Names

and surnames of the patients were also used to validate

each record. After the databases were merged, we delet-

ed all names and IDs to keep the confidentiality of the

patients.

Variables

Demographic and TB-related variables were taken

from SIVIGILA and HIV-related variables from the

high-cost account database.
The delays were estimated as follows:

1. Delay in TB diagnosis: Time from onset of TB symp-

toms to the TB case notification (as a proxy variable

for TB diagnosis date), classified as “timely” (when

it was up to 30 days) and “delayed” (when it was

higher than 30 days).
2. Delay in TB treatment initiation due to the system:

Time from TB case notification date to TB treat-

ment initiation, classified as “timely” (if it started

up to two days) and “delayed” (if it was higher

than two days).
3. Delay in HIV diagnosis in TB patients: Time from

HIV diagnosis to notification of the TB case, classi-

fied as “a previous diagnosis of HIV” (if the HIV

diagnosis was made up to 61 days before the TB

diagnosis), “concurrent” (if the HIV diagnosis was

made within 60 days before or after the TB diagno-

sis), and “after the TB diagnosis” (if the HIV diag-

nosis was made after 61 days or more of the TB

diagnosis).

In addition, we analyzed “timely HIV diagnosis” as

follow: “early” when CD4þ T-cell count was

�500 cells/mm3 or a clinical stage of HIV infection

was A1 or B1, and “late” with CD4< 500 cells/mm3

or all the remaining clinical stages.

4. Delay in HIV treatment initiation: Time from TB

treatment initiation to ART initiation, classified in

three groups: “ART initiated prior to TB treatment”

(if the patient was taking ART before the TB treat-

ment initiation), “timely” (ART initiated within the
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first 8 weeks of TB treatment), and “delayed” (ART

initiated after 8 weeks of TB treatment).

TB-related variables: History of previous TB treat-

ment (new, previously treated after lost to follow-up or

failure and relapse), clinical form (pulmonary or

extrapulmonary TB), sputum smear status (negative,

1þ to 3þ), culture test result, other auxiliary test for

TB diagnosis (clinical, x-ray abnormalities, epidemio-

logical link, tuberculin skin test [TST], and adenosine

deaminase).
HIV-related variables: CD4 T-cell count, co-

trimoxazole prophylaxis and latent TB infection treat-

ment in those with a previous diagnosis of HIV,

and ART.
The other variables evaluated were as follows:

gender, age, ethnicity, vulnerable population group

(homeless, prisoners, immigrants, displaced, victims

of violence, with disability, pregnant women, children

abused or neglected under protection of a national

agency, former illegal armed people, and mental ill-

ness), healthcare worker, living in capitals of the

states, and health insurance (“Contributive” meaning

those who have work or have the payment capacity to

contribute with a percentage of their monthly wage to

healthcare access, or have special systems of health like

teachers or military forces; “Subsidized” for people

that do not have the payment capacity and are subsi-

dized both from the government as well as from resour-

ces from the contributive system; and “Not insured”,

those that do not belong to any of the previous systems

and need to pay with their own resources most of their

health care).

Data analysis

We did a descriptive analysis for the variables included

in the study and three multivariate analyses. For delays

in the TB and HIV diagnosis, and TB and HIV treat-

ment initiation, we estimated the percentages according

to each delay and their 95% CI. Then, we estimated the

crude and adjusted prevalence ratio (PR) associated

with delays in the TB and HIV diagnosis, and TB

and HIV treatment initiation. Three multivariate anal-

yses using Poisson regressions were done to identify the

risk factors associated with delay in TB diagnosis

(model 1), delay in TB treatment initiation (model 2),

and delay in HIV treatment initiation (model 3).

Variables included in each model were as follows:

gender, age, health insurance, classification based on

history of previous TB treatment, pulmonary or

extrapulmonary TB, and sputum smear status at diag-

nosis. The adjusted PRs and their 95% CI were

reported.

Results

Among 26,459 TB cases reported in Colombia between
2014 and 2015, there were 13,125 TB cases in both
databases. We excluded 10,524 TB cases that were
HIV-negative, 178 that had TB drug resistance, 483
without information of HIV status, and 31 duplicated
records. At the end, there were 1,909 TB/HIV co-
infected patients with diagnosis of TB (954 in 2014
and 955 in 2015).

TB/HIV co-infection was higher in men than in
women (ratio of 3.9 to 1). The age groups with the
highest proportion were 25–34 years (35.6%) and
35–44 years (27.6%). In the vulnerable population
groups, 3.4% were homeless people, and 3.3% were
prisoners (Table 1).

Of the total cases, 10.8% were previously treated
after lost to follow-up (5.4%) or after relapse (5.4%),
and 66.3% had pulmonary TB. Sputum smear was car-
ried out in 73.7% of patients (76.4% in patients with
pulmonary TB and 23.6% in those with extrapulmo-
nary TB), and 50% of them had a positive result.
Culture was done in 42.9% of patients (130/642¼
20.2% in extrapulmonary TB cases), and only half of
them had a reported result. Among those with avail-
able result, 67.7% were positive.

Half of patients had delays in TB diagnosis (54.8%)
and 41.8% in TB treatment initiation. About 68.5% of
cases had less than 200 CD4 cell count at diagnosis of
HIV (Table 2).

There were no differences in the delays of TB diag-
nosis and TB treatment initiation by age, ethnicity, and
people living in capitals of the states. Patients who
received TST had higher percentage (13%) of
delays in TB diagnosis than those without TST (8%)
(Table 3).

There were no differences in HIV treatment initia-
tion by age, ethnicity, or people living in capitals of
states. The delays in ART initiation were higher in
victims of violence (PR: 1.16; 95% CI: 1.14–1.18) com-
pared to those who were not, and previously treated
patients after failure compared to new TB cases (PR:
1.17; 95% CI: 1.15–1.19) (Table 4).

In the multivariate analysis, the risk factors associ-
ated with delay in TB diagnosis were age between 15 to
34 and �45 years, and those patients who received
TST. The risk factor associated with delay in ART ini-
tiation was previously treated TB patients after failure
(Table 5).

Discussion

The main findings of our study were as follows: (1) low
percentage of sputum smear-positive and very low use
of culture test in HIV-positive TB patients, (2) the
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advanced stage of HIV disease in these patients (68.5%

had <200 CD4 cell count at diagnosis and 30% had

concurrent TB/HIV diagnosis), and (3) high propor-

tion of patients with delays in TB diagnosis (54.8%),

TB treatment initiation (41.8%), and HIV treatment

initiation (27.4%).
In 2010, Cain et al.15 reported the low sensitivity

(33%) of traditional definition of cough lasting more

than 15 days for TB screening in people with HIV and

proposed a new algorithm for TB screening and diag-

nosis in this population: cough or fever of any dura-

tion, night sweats of �3weeks within the last 4weeks,

or loss of appetite. This algorithm has a sensitivity of

93% and a negative predictive value of 97%. It is

important to mention that a meta-analysis of observa-

tional studies conducted by Getahun et al.16 in 2011

reported that the algorithm (cough, fever, night

sweats, or weight loss of any duration) had a sensitivity

of 78.9%, and a negative predictive value of 97.7%.

This finding can be explained by the fact that the orig-

inal paper of Cain et al.15 was conducted under ideal

conditions, and when the algorithm was implemented

in programmatic conditions, there are many factors

(barriers) that may contribute to a lower sensitivity.
WHO recommended, in 2011, this rule in their

guidelines for intensified TB case finding and isoniazid

preventive therapy for people living with HIV in

resource constrained settings17 and kept the recommen-

dation in its latent tuberculosis infection guidelines

2018,18 based on a systematic review done to assess

the performance of this symptom-based screening. In

this review, a pooled sensitivity of this algorithm was

found at 51% when applied to people living with HIV

on ART, but 89.3% when applied to people living with

Table 1. Demographic characteristics of TB/HIV co-infected patients in Colombia, 2014–2015.

Variables N¼ 1909 % 95% Confidence interval

Male gender 1516 79.4 77.5–81.1

Age in years

�14 17 0.9 0.5–1.3

15–24 174 9.1 7.8–10.4

25–34 680 35.6 33.5–37.8

35–44 526 27.6 25.5–29.5

45–54 333 17.4 15.7–19.1

�55 179 9.4 8.1–10.8

Ethnicity

Mestizo and white 1778 93.1 91.9–94.2

Black 94 4.9 4.0–5.9

Indigenous 26 1.4 0.9–1.9

Gypsy 7 0.4 0.1–0.7

Raizal 4 0.2 0.06–0.5

Population groupa

Homeless 65 3.4 2.6–4.2

Prisoners 63 3.3 2.5–4.1

Immigrants 20 1.0 0.6–1.5

Displaced 14 0.7 0.4–11

Victims of violence 9 0.5 0.2–0.8

Disability 7 0.4 0.1–0.7

Pregnant women 1 0.1 0.002–0.2

Children abused or neglected under protection of a national agency 1 0.1 0.002–0.2

Former illegal armed people 3 0.2 0.04–0.4

Mental illness 4 0.2 0.06–0.5

Nonvulnerable groups 1793 93.9 92.7–94.9

Healthcare workers 35 1.8 1.3–2.5

Living in capital of the states 1245 65.2 63.0–67.3

Health insuranceb

Subsidized 1055 55.3 53.0–57.4

Contributive 761 39.8 37.6–42.0

Without insurance 93 4.9 3.9–5.9

aPeople could be part of two or more groups.
b“Subsidized” are people that do not have the payment capacity and are subsidized by the government. “Contributive” means those who have work or

have the payment capacity contribute with a percentage of their monthly wage to healthcare access.
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HIV not receiving ART. Specificity was 70.7% in the

first group and 27.2% in the second group and a neg-
ative predictive value of 99.3% at a TB prevalence of
1% among people living with HIV. Under this screen-

ing, patients with cough, fever, weight loss, or night
sweats, should be investigated for TB and other dis-
eases. If there are no symptoms or TB is ruled out,

patients should receive isoniazid preventive therapy.
Despite that these recommendations were adopted in

the country beginning 2015, their implementation is
still far from optimal.

In addition, in Colombia it is mandatory to use
culture for TB diagnosis in all TB/HIV co-infected
patients,19 however, only 42.9% had it, of which

49.5% had available results. In addition, only 20.2%
of patients with extrapulmonary TB had available cul-

ture test results. In a study conducted in Ethiopia,
Balcha et al.20 found that among 137 TB/HIV patients,
22.6% were smear-positive, 70.1% were Xpert-positive,

and 89.8% were liquid culture-positive. In addition, they
found that XpertVR MTB/RIF had a sensitivity to detect
TB of 46.7% in patients with CD4 cell count >200 cells/

mm3 and increased to 82.9% in those with CD4 cell
count �100 cells/mm3. Compared to our study, TB

diagnosis in Colombia could be underestimated due to
the low use of culture and incipient use of XpertVR MTB/
RIF. Those findings highlight the importance of the

scale up of rapid tests like XpertVR MTB/RIF and
liquid culture for TB diagnosis, following the 2013
WHO policy update for the use of XpertVR MTB/RIF

and reinforced in the 2016 WHO consolidated ARV

guidelines which recommend to offer sputum XpertVR

MTB/RIF as the first test for TB diagnosis among
symptomatic people with any CD4 cell count.21

In our study, half of patients had delay in TB diag-
nosis, and the risk factors associated with the delay

were age between 15 to 34 and �45 years, and
those patients who received TST. A study conducted

in eight cities in Colombia, that included newly smear-
positive pulmonary TB cases found higher delay (72%

had >30 days from onset of symptoms to TB treatment
initiation).22 In this last study, the risk factors associ-

ated with delay were being without healthcare insur-

ance and unknown HIV status. Coming from a
neighborhood with a community health worker

employed by the national TB program was a protective
factor.

Other factors have been described as associated with
delay in TB diagnosis in the general population such as

self-medication, monetary concerns, smoking and alco-
hol use, stigma,23 HIV, coexistence of chronic cough

and/or other lung diseases, negative sputum smear,
extrapulmonary TB, rural residence, old age, poverty,

female gender, low educational level, and/or low
awareness and knowledge about TB.24 Healthcare

assistance has also been associated with delays in the
way of use of traditional healers, limited accessibility of

healthcare facilities, initial consultation with govern-
ment healthcare providers compared with private pro-

viders,23 or with low-level healthcare facilities, and
initial visit to unqualified practitioners.25 Those factors

could be similar in people living with HIV.

Table 2. Frequencies of delays in TB/HIV co-infected people in Colombia, 2014–2015.

Outcome n/data available % 95% Confidence interval

Delay in TB diagnosis 1043/1902 54.8 52.6–57.1

Delay in TB treatment initiation 715/1710 41.8 39.5–44.1

Delay in HIV diagnosis

A previous diagnosis of HIV 1206/1906 63.3 61.1–65.4

Concurrent 668/1906 35.0 32.9–37.2

After the TB diagnosis 32/1906 1.7 1.1–2.3

Timely HIV diagnosis

Earlya 186/1812 10.3 8.9–11.7

Lateb 1626/1812 89.7 88.2–91.1

CD4 T-cell count at HIV diagnosis, cells/mm3

<200 690/1007 68.5 65.6–71.3

200–350 177/1007 17.6 15.3–20.0

351–500 69/1007 6.9 5.4–8.5

>500 71/1007 7.0 5.6–8.8

Delay in HIV treatment initiation

ART initiated prior to TB treatment 644/1550 41.5 39.1–44.0

Timely 482/1550 31.1 28.8–33.4

Delayed 424/1550 27.4 25.1–29.6

aEarly when CD4þ T–cell count where �500 cells/mm3 or a clinical stage of A1 or B1.
bLate with CD4< 500 cells/mm3 or all the remaining clinical stages.
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Other possible explanations for delay in TB diagno-
sis could be the physician’s perception of the patient’s
health state and health awareness of people living
with HIV.24 Mueller-Using et al.24 reported that
factors that have negative impact for TB screening
were unavailability of an HIV test, no information
about acute fever, high CD4 cell count and high
hemoglobin.

In future studies in Colombia, it is important to
evaluate the clinicians’ and patients’ perceptions
about the reasons for the delay in TB diagnosis that
may be very useful to design effective strategies to edu-
cate healthcare workers and to improve the awareness
of the community.

Recently, Heuvelings et at.26 reported that some
strategies that were effective to identify and manage
TB in low- and middle-income countries were mobile
chest X-ray, active referral to a TB clinic, monetary
incentives among drug users and homeless people.26

This study shows some ideas for national and local
TB programs to improve the TB diagnosis and out-
comes in hard-to-reach populations.

On the other hand, early ART initiation has been
demonstrated to decrease mortality in HIV-positive TB
patients,7–10 and in general, in all HIV patients. In
2015, INSIGHT START study was published27 that
compared death from AIDS or any AIDS-defining
event between the immediate ART initiation in

Table 3. Characteristics associated with delays in the TB diagnosis and TB treatment initiation in patients co-infected with HIV in
Colombia, 2014–2015.

Characteristics

Delay in TB diagnosis

PR (95% CI)

Delay in TB treatment initiation

PR (95% CI)

Yes¼ 1043 Yes¼ 715

n %a n %a

Female 222 56.6 1.0 163 46.0 1.0

Male 821 54.4 0.96 (0.87–1.05) 552 40.7 0.88 (0.77–1.00)

Age in years

�14 6 35.3 1.0 9 56.3 1.0

15–24 94 54.0 1.53 (0.79–2.95) 66 44.4 0.78 (0.49–1.25)

25–34 380 56.1 1.59 (0.83–3.03) 239 39.0 0.69 (0.44–1.07)

35–44 266 50.7 1.43 (0.75–2.74) 207 43.6 0.77 (0.49–1.20)

45–54 191 57.7 1.63 (0.85–3.13) 131 44.6 0.79 (0.50–1.24)

�55 106 59.6 1.68 (0.87–3.24) 63 38.7 0.68 (0.42–1.10)

Health Insuranceb

Contributive 436 57.4 1.0 263 38.0 1.0

Without insurance 42 45.2 0.78 (0.62–0.99) 31 37.8 1.18 (1.05–1.33)

Subsidized 565 53.9 0.93 (0.86–1.02) 421 45.0 0.99 (0.74–1.33)

Healthcare worker 23 65.7 1.20 (0.94–1.53) 9 26.5 0.62 (0.35–1.10)

Classification of the TB case

New 895 54.1 1.0 602 40.5 1.0

Relapse 64 62.7 1.15 (0.99–1.35) 42 45.7 1.12 (0.89–1.41)

Previously treated after failure 9 60.0 1.10 (0.73–1.67) 9 75.0 1.85 (1.32–2.57)

Previously treated after

lost to follow-up

60 58.3 1.07 (0.90–1.27) 48 51.6 1.27 (1.03–1.56)

Other previously treated 14 51.9 0.95 (0.66–1.38) 12 46.2 1.13 (0.74–1.73)

Type of TB

Pulmonary TB 680 53.9 1.0 474 41.3 1.0

Extrapulmonary TB 362 56.7 1.05 (0.96–1.14) 239 42.6 1.03 (0.91–1.16)

Sputum smear status at diagnosis

Negative 398 57.6 1.0 248 40.1 1.0

Smear 1þ 168 50.1 0.87 (0.76–0.98) 134 43.1 1.07 (0.91–1.25)

Smear 2þ 119 57.2 0.99 (0.86–1.13) 90 49.2 1.22 (1.02–1.46)

Smear 3þ 85 58.2 1.01 (0.86–1.17) 45 33.3 0.83 (0.64–1.07)

Culture negative 73 56.2 1.19 (1.00–1.41) 47 39.8 1.18 (0.91–1.53)

Other diagnosis testc

Clinical 955 54.8 1.02 (0.87–1.17) 644 41.0 0.81 (0.68–0.98)

X-rays 647 55.6 0.97 (0.89–1.05) 427 40.2 0.91 (0.81–1.01)

Tuberculin skin test 135 66.2 0.81 (0.72–0.90) 79 43.4 0.96 (0.80–1.14)

aPercentage by row.
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HIV-positive adults with CD4 cell count >500 cells/

mm3 versus deferred ART initiation until CD4 cell

count decreased to 350 cells/mm3 or the development

of AIDS, or any other indication for ART, and found a

hazard ratio of 0.28 (95% CI: 0.15–0.50). In addition,

they found a hazard ratio for TB of 0.29 (95% CI:

0.12–0.73) between those groups, showing the signifi-

cant reduction of TB presentation in those patients that

received immediate ART initiation compared to

deferred ART treatment initiation. In 2016, WHO

guidelines recommend rapid ART initiation to all

people living with HIV (defined as within seven days

from the day of HIV diagnosis) following a confirmed

HIV diagnosis and clinical assessment.21 In addition to

mortality and AIDS-related events, immediate

initiation of ART improved self-perceived quality of

life in early asymptomatic HIV infection.28

It is important to bear in mind that rapid ART HIV

initiation needs a strong follow-up due to the high mor-

tality that have been reported within the first year

after starting ART. In our study, 68.5% of people

had CD4 cell count <200 cells/mm3 at HIV diagnosis

and 11.7% died.
A study conducted in Uganda and Zimbabwe found

that mortality risk was higher in those individuals with

lower CD4 cell count and within the first three months

after ART initiation with no difference between chil-

dren and adults.29 WHO recommends closer follow-up

during the initial period of receiving ART in patients

with advanced HIV17 to evaluate treatment response

Table 4. Characteristics associated with delay in the HIV treatment initiation in patients co-infected with HIV in Colombia, 2014–
2015.

Characteristics

HIV treatment initiation N¼ 1550

Prevalence ratio

(95% CI)

Delayed

N¼ 424

Timely

N¼ 482

ART initiated

prior to TB

treatment

N¼ 644

n % n % n %

Female 67 27.7 92 29.3 135 43.0

Male 337 27.3 390 31.6 509 41.2 1.02 (0.97–1.06)

Prisoners 15 29.4 17 33.3 19 37.3 0.98 (0.88–1.08)

Homeless 18 35.3 7 13.7 26 51.0 1.00 (0.92–1.09)

Former illegal armed people 2 100.0 0 0.0 0 0.0 ––

Victims of violence 6 75.0 0 0.0 2 25.0 1.16 (1.14–1.18)

Health Insurancea

Contributive 170 26.8 221 34.8 244 38.4 1.0

Subsidized 220 26.1 239 28.3 385 45.6 1.02 (0.99–1.05)

Without insurance 34 47.9 22 31.0 15 21.1 1.05 (0.99–1.12)

Classification of the TB case

New 369 27.4 462 34.2 517 38.4 1.0

Relapse 20 22.7 9 10.3 59 67.0 1.02 (0.96–1.09)

Previously treated after failure 3 33.3 3 33.4 3 33.3 1.17 (1.15–1.19)

Previously treated after lost to follow-up 22 27.2 6 7.4 53 65.4 1.02 (0.96–1.09)

Other previously treated 9 40.9 2 9.1 11 50.0 0.99 (0.86–1.13)

Type of TB

Pulmonary TB 292 28.0 308 29.6 441 42.4 1.0

Extrapulmonary TB 131 25.8 174 34.3 202 39.8 0.99 (0.96–1.03)

Sputum smear status at diagnosis

Negative 142 24.8 202 35.3 228 39.9 1.0

Smear 1þ 81 29.3 84 30.4 111 40.2 0.97 (0.92–1.01)

Smear 2þ 51 31.3 49 30.1 63 38.7 0.99 (0.95–1.05)

Smear 3þ 34 27.6 32 26.0 57 46.3 0.97 (0.91–1.04)

Culture negativeb 35 32.4 36 33.3 37 34.3 1.03 (0.95–1.11)

Other diagnosis test

Clinical 392 27.5 452 31.7 584 40.9 1.02 (0.96–1.09)

X-rays 267 27.6 322 33.3 377 39.0 1.01 (0.98–1.04)

Tuberculin skin test 41 25.2 55 33.7 67 41.1 0.90 (0.84–0.96)

bAvailable results according to HIV treatment initiation: 331.
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and adverse events related to it because of the high

mortality during the first six months after starting

ART (8.9% to 12.2% within the first 24weeks, and

11% to 14.4% at 48weeks).30

As limitations, we highlight that this is a retrospective

study conducted with routine databases, and because of

missing data, there were variables that we could not use.

Since the high cost account does not collect information

from patients without health insurance, that group of

patients may have higher delays in TB and HIV diagno-

sis and treatment initiation, and even worse outcomes

than this study population. On the other hand, the data

analyzed correspond to 2014 and 2015, and since there

were changes in the national and international guidelines

for the management of HIV21 and TB,11,12 it is possible

that delays in TB diagnosis and ART initiation could be

currently less than what we found.
Taking into account that we used two national data-

bases, our results reflect the reality in the country;

therefore, policymakers now have evidence-based

results that provide a baseline about the situation of

HIV-positive TB patients to design and plan strategies

to improve TB/HIV screening and testing and prompt

access to TB and HIV treatment.
In conclusion, with surveillance data, we found a

high proportion of TB/HIV patients with delays in

TB and HIV diagnosis, and the initiation of their treat-

ments. Strengthening TB/HIV collaboration activities

should be a priority for local governments to change

this scenario, including the three I’s for TB/HIV rec-

ommended by WHO: intensified case-finding including

molecular tests for TB diagnosis in people living with

HIV, isoniazid preventive therapy, and TB infection

control in healthcare and congregated settings, in addi-

tion to early HIV detection and rapid HIV ART

initiation.
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