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Abstract

Objective: To determine the diagnostic yields of the different types of cell indices alone or in combination with C-reactive-protein(CRP) to distinguish between
Pulmonary-tuberculosis(PT) and community-acquired-pneumonia(CAP).

Methods: A retrospective cohort study was conducted in a high-complexity care center in Colombia, evaluating different types of cell indices in PT and CAP pa-
tients. A-receiver-operating-characteristic (ROC)-curve was plotted, and the area-under ROC-curve was calculated for each of these indices, as well as for CRP and
procalcitonin values.

Results: A total of 544 subjects were included in the final analysis. Of these, 270(49,6%) were diagnosed with PT and 274(50,4%) with CAP. Patients with CAP had
significantly higher levels of leukocytes, neutrophils, monocytes, hemoglobin, hematocrit, and platelets than patients with PT (p < 0,05for-all-comparisons). Procal-
citonin did not show significant differences between the groups (p=0,061). CRP has the highest ROC-curve for differentiating between PT and CAP, with ROC-curve
of 0,76 (95%Cl:0,71-0,88) and 0,75 (95%Cl:0,71-0,80), respectively. Procalcitonin did not show discriminatory power for these two diseases, with an ROC-curve of
0,60 (95%Cl:0,50-0,71).

Conclusion: CRP and blood-cell-markers were the best markers to differentiate between patients with PT and CAP. The performance of these markers was accep-
table, suggesting that they could be useful in clinical setting for suspected tuberculosis or CAP.
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Marcadores hematicos Y reactantes de fase aguda como estrategia para diferenciar entre tuberculosis pulmonar y
neumonia adquirida en la comunidad: un estudio de cohorte retrospectivo

Resumen

Objetivo: Determinar el rendimiento diagndstico de los diferentes tipos de indices celulares solos o en combinacion con proteina C reactiva (PCR) para distinguir
entre Tuberculosis Pulmonar (TP) y Neumonia Adquirida en la Comunidad (NAC).

Meétodos: Se realiz6 un estudio de cohorte retrospectivo en un centro de atencion de alta complejidad en Colombia, evaluando diferentes tipos de indices celulares
en pacientes con TP y NAC. Se trazd una curva caracteristica operativa del receptor (ROC) y se calculd el area bajo la curva ROC para cada uno de estos indices,
asi como para los valores de CRP y procalcitonina.

Resultados: Un total de 544 sujetos fueron incluidos en el analisis final. De estos, 270 (49,6%) fueron diagnosticados de TP y 274 (50,4%) de NAC. Los pacientes
con NAC tenian niveles significativamente mas altos de leucocitos, neutréfilos, monocitos, hemoglobina, hematocrito y plaquetas que los pacientes con TP (p <
0,05 para todas las comparaciones). La procalcitonina no mostré6 diferencias significativas entre los grupos (p=0,061). La PCR tiene la curva ROC mas alta para
diferenciar entre TP y NAC, con una curva ROC de 0,76 (IC del 95 %: 0,71-0,88) y 0,75 (IC del 95 %: 0,71-0,80), respectivamente. La procalcitonina no mostré poder
discriminatorio para estas dos enfermedades, con una curva ROC de 0,60 (IC 95%: 0,50-0,71).

Conclusion: La PCR y los marcadores hematicos fueron los mejores marcadores para diferenciar entre pacientes con TP y NAC. El desempefio de estos marcadores
fue aceptable, lo que sugiere que podrian ser Utiles en el entorno clinico para la sospecha de tuberculosis o NAC.

Palabras clave: Tuberculosis, Neumonia, Biomarcadores, Diagnostico.
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Blood cell markers and acute phase reactants as a strategy to differentiate between Pulmonary tuberculosis

and community-acquired pneumonia: a retrospective cohort study

Introduction

Pulmonary tuberculosis (PT) and community-acquired pneu-
monia (CAP) are two common infectious diseases that affect
the lower respiratory tract and can cause serious complica-
tions and death'3. These infections can share clinical and
radiological symptoms, such as cough, fever, shortness of
breath, and various types of pulmonary infiltrates**. The-
refore, a precise differential diagnosis is required to distin-
guish between PT and pneumonia caused by other bacte-
rial agents®®. This distinction is necessary to make decisions
about pharmacological treatment and epidemiological ma-
nagement of patients®®.

Currently, multiple tools are available for the accurate diag-
nosis of PT or CAP®1'°, however, the availability of these te-
chniques in many places may be limited. The assessment of
cell counts and the relationships between different types of
blood cells has been proposed to provide useful and easily
accessible information for distinguishing between these two
conditions®". An elevated monocyte/lymphocyte ratio (MLR)
has been suggested as an indicative marker of tuberculo-
sis, while a low value may indicate bacterial pneumonia'™.
Additionally, it has been found that the neutrophil/mast cell
ratio (NMR) is higher in tuberculosis than in pneumonia®,
suggesting that these parameters could reflect a specific in-
flammatory and immunological state according to the type
of infection™.

These cellular indices have also been compared to other in-
flammatory markers, with findings indicating, among other
things, that the neutrophil/lymphocyte ratio (NLR) may be
superior to C-reactive protein (CRP) in predicting bacteremia
in emergency department’®, and that NLR, MLR, and platelet/
lymphocyte ratio (PLR) may be associated with stroke-rela-
ted pneumonia’. However, information comparing the per-
formance of these indices and their relationship with other
inflammatory markers, such as CRP, remains limited. The ob-
jective of this study is to compare different types of cellular
indices alone or in combination with CRP to determine which
one may have the best diagnostic performance for distin-
guishing between tuberculosis and pneumonia.

Methods

A retrospective cohort study of patients with PT and CAP who
were treated in the emergency department or the general
ward of a tertiary hospital in Colombia was performed. Ce-
llular and inflammatory markers between tuberculosis and
pneumonia patients were compared. The hypothesis was
that these markers differed between the groups and could
aid in differential diagnosis. Data from electronic medical re-
cords from January 2.010 to December 2.019 were obtained.

Eligibility criteria
Patients aged 18 years or older with respiratory symptoms,
including cough, shortness of breath, fever, pleuritic pain,

and/or altered mental status, were eligible for this study.
Those with abnormal vital signs, such as a heart rate of >100
beats per minute (bpm), a respiratory rate of >20 breaths per
minute (rpm), and a temperature of >38 degrees Celsius (°C),
were also included. The presence of crackles or wheezing du-
ring auscultation and the detection of pulmonary infiltrates
on chest X-ray and/or computed tomography (CT) (alveolar,
interstitial, or mixed opacities) were evaluated. The diagno-
sis of tuberculosis was established through the identification
of Mycobacterium tuberculosis in smear microscopy, culture,
or polymerase chain reaction (PCR) tests for genetic mate-
rial. CAP was diagnosed based on Infectious Diseases So-
ciety of America/American Thoracic Society criteria and the
requirement of antibiotic management without isolation of
Mycobacterium tuberculosis during follow-up. Patients with
incomplete records and those diagnosed with nosocomial or
aspiration pneumonia during the follow-up period were ex-
cluded from the study.

Variables

The differential diagnosis between PT and CAP was the de-
pendent variable. The independent variables included: de-
mographic characteristics (age and sex), comorbidities (eva-
luated using the Charlson scale), hematological parameters
(leukocytes, lymphocytes, monocytes, basophils, eosinophils,
and platelets), CRP and procalcitonin (PCT). Different cellular
indices were calculated using hematological parameters and
inflammatory markers upon admission. The electronic medi-
cal records were reviewed and compiled using the Research
Electronic Data Capture electronic data capture software (RE-
DCap). To reduce information and transcription biases, the
research team members received training in the methodo-
logy of reviewing and recording electronic medical records.
Finally, the recorded data were verified by at least two mem-
bers of the research team.

Sample size

To calculate the sample size, we used a diagnostic test con-
fidence interval formula. For this purpose, we utilized data
from the Yoon study'’, which reported a sensitivity of 91,1%
and specificity of 81,9% for the NLR in the differential diag-
nosis between PT and CAP. With these values and conside-
ring a confidence level of 95% and a precision of 5%, a mini-
mum of 353 subjects were required. Sequential enrollment of
subjects occurred throughout the study period.

Statistical Analysis

Qualitative variables were summarized using frequencies and
percentages, whereas quantitative variables were summari-
zed using measures of central tendency and dispersion. For
normally distributed data, means and standard deviations
(SD) were calculated, whereas for non-normally distributed
data, medians and interquartile ranges were employed. The
normality of the distribution was assessed using the Ander-
son-Darling test. Quantitative variables were compared using
either the Student’s t-test or Mann-Whitney U test, depen-
ding on the distribution characteristics, while qualitative
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variables were compared using the chi-square test. Various
cellular indices, including the monocyte-lymphocyte ratio,
neutrophil-lymphocyte ratio, platelet-lymphocyte ratio, and
platelet-monocyte ratio, were calculated.

A receiver operating characteristic (ROC) curve was plotted,
and the area under the ROC-curve was calculated for each of
these indices, as well as for CRP and PCT values, to differen-
tiate between PT and CAP. The ROC-curve was interpreted as
0,50: absence of discriminatory capacity, 0,51 to 0,60: almost
null discriminatory capacity, 0,61 to 0,69: poor discriminatory
ability, > 0,7 to 0,8: acceptable discrimination ability, > 0,8 to
0,9: excellent discriminatory capacity and > 0,9: outstanding
discriminatory capacity. Additionally, the sensitivity, speci-
ficity, positive predictive value, negative predictive value,
positive likelihood ratio (LR+), and negative likelihood ratio
(LR-) were calculated for each index and inflammatory mar-
ker, along with their respective 95% confidence intervals. A
p-value < 0,05 was considered statistically significant.

Results

A total of 544 subjects were included in the final analysis of
631 potentially eligible patients during the study period. Of
these, 270 (49,6%) were diagnosed with PT and 274 (50,4%)
with CAP (Figure 1).

General population characteristics

The mean age was 60,2 years (SD 22,91), and 67,3% were
men. Patients with CAP were significantly older than patients
with PT (66,5 vs. 53,7 years; p < 0,001) and had a higher per-
centage of comorbidities such as congestive heart failure,
cerebrovascular disease, diabetes with complications, and
non-metastatic solid tumor (p < 0,05 for all comparisons).

Patients with PT had a higher prevalence of human immu-
nodeficiency virus /acquired immunodeficiency syndrome
infection than patients with CAP (12,6% vs. 0,7%; p < 0,001).
The mean Charlson score was 3,6 (SD 2,62), being higher in
patients with CAP than in patients with PT (4,1 vs. 3,1; p <
0,001). Table 1 shows the general population characteristics.

Laboratory findings

Patients with CAP had significantly higher levels of leuko-
cytes, neutrophils, monocytes, hemoglobin, hematocrit, and
platelets than patients with PT (p < 0,05 for all comparisons).
Patients with PT had significantly higher levels of eosinophils,
basophils, and CRP than patients with CAP (p < 0,05 for all
comparisons). There were no significant differences between
the groups in terms of lymphocytes, PCT or arterial blood
gases. The PaO2/FiO2 ratio was significantly lower in patients
with CAP than in patients with PT (286,2 vs. 272,1; p < 0,001).
Table 2 shows the laboratory findings of the population.

Cellular indices and inflammatory markers

Patients with CAP had significantly higher levels of MLR,
NLR, platelet-to-lymphocyte ratio, product platelets/
lymphocyte*CRP (PLR-CRP), and platelet-to-monocyte ratio
(PMR) than patients with PT (p < 0,05 for all comparisons).
Patients with PT had significantly higher levels of CRP than
patients with CAP (p < 0,001). PCT did not show significant
differences between the groups (p = 0,061). Table 3 shows
the findings for cellular indices and inflammatory markers.

Performance of cellular indices and inflammatory
markers

CRP and PLR-CRP had the highest ROC-curve for differentia-
ting between PT and CAP, with ROC-curve of 0,76 (95% Cl:
0,71-0,88) and 0,75 (95% ClI: 0,71-0,80), respectively. PCT did

Potentially eligible subjects n=631

Excluded

No lymphocyte count 72
No neutrophil count 1
< 18 years 14

Final analysis n=544

PT n(%): 270 (49.6)

CAP n(%): 274 (50.4)

Notes: PT: pulmonary tuberculosis; CAP: community-acquired pneumonia.
Figure 1. Flowchart for the selection of participants in this study
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Blood cell markers and acute phase reactants as a strategy to differentiate between Pulmonary tuberculosis
and community-acquired pneumonia: a retrospective cohort study

Table 1. General population characteristics

Total n=544 PT n=270 CAP n=274 P value
Age years, m(SD) 60,2 (22,91) 53,7 (19,69) 66,5 (24,08) <0,001
Male, n(%) 366 (67,3) 193 (71,5) 173 (63,1) 0,038
Acute Myocardial Infarction, n(%) 7(1,3) 1(0,4) 6(2,2) 0,060
Congestive Heart Failure, n (%) 122 (22,4) 32 (11,9) 90 (32,8) <0,001
Cerebrovascular disease n (%) 11 (2,0 1(0,4) 10 (3,6) 0,007
Diabetes, n (%) 63 (11,6) 21(7,8) 42 (15,3) 0,006
HIV/AIDS, n (%) 36 (6,6) 34 (12,6) 2(0,7) <0,001
Charlson score, m(SD) 3,6 (2,62) 3,1(243) 41 (2,7) <0,001
Charlson score 0, m(SD) 150 (27,6) 83 (30,7) 67 (24,5) <0,001
Charlson score 1, m(SD) 103 (18,9) 73 (27) 30(10,9) <0,001
Charlson score 2, m(SD) 291 (53,5) 114 (42,2) 177 (64,6) <0,001

Notes: m: average; SD: Standard deviation; n: number; PT: pulmonary tuberculosis; CAP: community-acquired pneumonia; HIV/AIDS: human

immunodeficiency virus/ acquired immunodeficiency syndrome.

not show discriminatory power for these two diseases, with a
ROC-curve of 0,60 (95% Cl: 0,50-0,71). Table 4 shows the per-
formance findings of the different cellular indices and inflam-
matory markers evaluated in the diagnosis of PT and CAP.

Discussion

This study evaluated the diagnostic performance of different
cellular indices and inflammatory markers for differentiating
between PT and CAP. The results showed that CRP, PLR-CRP,
and PMR were the best markers for differentiating between
the two diseases. The performance of these markers was ac-
ceptable, suggesting that they could be useful in the clinical
setting for suspected tuberculosis or CAP.

The CRP results suggest its potential utility as a biomarker
for the differential diagnosis of respiratory infectious disea-
ses. However, our findings are inconsistent with those of pre-
vious studies that have examined the discriminatory value of
CRP between PT and CAP. For instance, Niu et al.”® and Kang
et al.” reported no significant differences in CRP levels bet-
ween PT and CAP patients. Furthermore, in a meta-analysis
of 13 studies, Yoon et al.?*° concluded that CRP demonstra-
ted a low diagnostic accuracy for active PT, exhibiting high
sensitivity (93%, 95% Cl:85-97) but low specificity (62%, 95%
Cl:42-79)%. These discrepancies may be attributed to various
factors, including differences in population size and cha-
racteristics, diagnostic criteria, CRP measurement methods
and cutoff points, patient immune status, disease stage and
severity, prior treatment, and presence of comorbidities or
coinfections. CRP is an acute-phase protein that increases
in response to various inflammatory and infectious stimuli,
thereby leading to variations in its sensitivity and specificity
depending on the context and specific condition or disease
under evaluation. Consequently, interpretation of CRP results
should be considered in conjunction with other clinical, ra-
diological, and microbiological data®'-2>.

Cellular indices involving platelets provide an additional ave-
nue to distinguish between TB and CAP. In our study, PLR-
CRP and PMR demonstrated acceptable performances in di-
fferentiating between these two diseases. In a meta-analysis
of 12 studies with 6.302 patients, they showed the associa-
tion of NLR, MLR, and PLR with stroke-associated pneumo-
nia'. Chen et al.?® investigated the diagnostic value of PLR in
TB patients with COPD, reporting a sensitivity of 92,4% and
specificity of 84,5% in discriminating between TB and other
causes of exacerbation. Platelets play a role in the immune
response to tuberculosis by regulating inflammatory proces-
ses and matrix degradation?. Furthermore, individuals with
tuberculosis exhibit elevated platelet-monocyte aggregation
and increased expression of monocyte receptors compa-
red to healthy controls?, which could manifest as changes
in PMR among PT patients. However, the response may be
influenced by factors such as the type of systemic inflamma-
tory response, coagulation, or cellular immunity®6-2.

The values of NL and ML are lower in patients with PT when
compared in patients with CAP in a statistically significant
way; however, the performances found in this study are al-
most null and poor, respectively. Jeon et al™. evaluated the
usefulness of the NML index and the NL to discriminate PT
versus non-tuberculous infectious lung diseases, finding a
higher performance of the NL to differentiate these patholo-
gies (ROC-curve: 0,88; 95% Cl: 0,84-0,92) and concluding that
the NML index is the one with the best performance for this
purpose (ROC-curve: 0.90; 95% ClI: 0,86-0,93). Yoon et al®.
show a high discriminative performance of NL to differentiate
PT from CAP (ROC-curve: 0,95; 95% Cl: 0,91-0,98) even higher
than that of CRP (ROC-curve: 0,83; 95% Cl: 0,76-0,88). On the
contrary, Berhane et al (15)., in two Ethiopian hospitals found
acceptable performance of the NL index to differentiate PT
and CAP (ROC-curve: 0,69; 95% Cl: 0,62-0,77). Even though
these cellular indices can reflect the inflammatory and immu-
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Table 2. Laboratory findings

Total n=544 PT n=270 CAP n=274 P value
leukocytes cell/ml, m(SD) 10.990,9 (5.740,76) 9.493,4 (4.691,23) 12.466,6 (6.281,87) <0,001
neutrophils cell/ml, m(SD) 8.631,7 (5.453,34) 7.311,1 (4.566,95) 9.933 (5.930,86) <0,001
lymphocytes cell/ml, m(SD) 1.386,4 (1.005,55) 1.333,5 (1.006,72) 1.438,5 (1.003,5) 0,224
eosinophils cell/ml, m(SD) 171,9 (374,01) 179,2 (250,96) 158,8 (526,68) 0,563
Basophils cell/ml, m(SD) 73,3 (544) 48,2 (270) 120,6 (274) 0,036
monocytes cell/ml, m(SD) 754,9 (865,59) 641,8 (833,04) 927,2 (889,1) <0,001
neutrophils %, m(SD) 754 (15,12) 74 (15,63) 76,8 (14,5) 0,035
lymphocytes %, m(SD) 15,1 (11,63) 16,4 (12,43) 13,8 (10,64) 0,009
Basophils %, m(SD) 0,5 (1,04) 0,6 (0,8 0,5(1,4) 0,345
monocytes %, m(SD) 7,6 (8,29) 7,3 (7,99) 8,1(8,76) 0,243
eosinophils %, m(SD) 1,8 (2,85) 2,2 (3,06) 1,1(2,28) <0,001
Hemoglobin g/dL, m(SD) 12,8 (2,97) 12,3 (2,87) 13,2 (3,01) <0,001
Hematocrit (%), m(SD) 38,2 (7,87) 37,1 (8,03) 39,3 (7,58) 0,002
Platelets cells x 1023, m(SD) 295,2 (144,55) 326,8 (157,2) 264,2 (123,61) <0,001
Procalcitonin ng/L, m(SD) 14,8 (62,51) 19,1 (85,57) 10,2 (19,92) 0,097
C reactive protein mg/L, m(SD) 56,8 (73,85) 84,5 (82,15) 22,6 (41,7) <0,001

Notes: m: average; SD: Standard deviation; n: number; PT: pulmonary tuberculosis; CAP: community-acquired pneumonia.

Table 3. Cellular indices and inflammatory markers.

Total n=544 PT n=270 CAP n=274 P value

Monocyte/Lymphocyte Ratio cell/ml, me(IQR) 0,5(0,3-0,3) 0,5 (0,3-0,7) 0,7 (0,4-1) 0,004
Neutrophil/Lymphocyte Ratio cell/ml, me(IQR) 6,3 (3,5-3,5) 52 (3,1-11,3) 7,5 (3,9-12,6) 0,009
Platelet/lymphocyte ratio cell/ml, me(IQR) 240,2 (139,1-139,1) 289,6 (170,1-449,4) 208,7 (122,9-334,1) <0,001
C reactive protein mg/dL, me(IQR) 22 (7,8-7,8) 57 (14,8-139) 11 (4,4-25) <0,001
Procalcitonin ng/L, me(IQR) 0,6 (0,2-0,2) 0,3(0,1-1,9) 1,6 (0,2-7,7) 0,061
Product platelets/lymphocyte*PCR, me(IQR) 5.126,8 (1.391,4-1.391,4) 1432?29(‘31';?1'3- 2.099,6 (971,7-6.304,4) <0,001
Platelet / Monocyte, me(IQR) 460,7 (274,2-274,2) 598,5 (358,9-874,1) 339,6 (210-516,7) <0,001

Notes: me: median; IQR: median and interquartile range; PT: pulmonary tuberculosis; CAP: community-acquired pneumonia; CRP: C reactive protein.

nological state in the face of infection, the variability found
in these results makes it difficult for these indices to reliably
discriminate between these pathologies, useful as tools to
guide diagnosis.

In our study, PCT was unable to discriminate between PT and
CAP, even though PCT levels were higher in patients with
CAP than in patients with PT, no statistically significant diffe-
rences were reached, and ROC-curve did not reach a power
of measurement discrimination. These results contrast with
those reported in other studies that have evaluated the use-
fulness of PCT to differentiate these infections; Niu et al.’®
compared PCT, interleukin-10 (IL-10) and CRP levels between
60 patients with PT and 60 patients with CAP, finding that
PCT was significantly higher in the NAC group than in the
PT group, with an ROC-curve of 0,93 and an optimal cut-off

ASOCIACION COLOMBIANA DE INFECTOLOGIA |

value of 0,5 ng/ml to discriminate between both diseases.
Yoon et al.*® conducted a meta-analysis of 14 studies that
included 1.415 patients with PT and 1,029 patients with CAP,
found that PCT was significantly higher in the NAC group
than in the PT group, with a combined ROC-curve of 0,94 and
a combined optimal cut-off value of 0,5 ng/ml to discrimina-
te between both diseases.

A limitation of this study is that it was performed in a single
center and with a retrospective methodology. The sample
size achieved is considered to support our conclusions. To
avoid bias, different strategies were used during the collec-
tion, design, and statistical analysis stages, such as training of
the personnel responsible for data collection and double va-
lidation performed by different researchers. The biomarkers
were collected during the follow-up of the patients, which



Blood cell markers and acute phase reactants as a strategy to differentiate between Pulmonary tuberculosis
and community-acquired pneumonia: a retrospective cohort study

Table 4. Performance of cellular indices and inflammatory markers.

biomarker / cutoff Se (Cl 95%)

Sp (C1 95%)

VPP (C195%) VPN (Cl 95%) LR+ (CI 95%) LR- (CI 95%) ROC (CI 95%)

points

MLR cell/ml 0,65 31,7 (26,5-36,9) 46,7 (41-52,3) 47,5 (41,9-53,2) 30,9 (25,7-36,1) 0,59 (0,442-0,799) 1,46 (1,089-1,967) 0,6 (0,53-0,67) 0,004
NLR cell/ml 5,25 49,3 (45,1-53,5) 36,1(32,1-40,2) 43,2 (39-47,3) 41,9 (37,8-46,1) 0,77 (0,664-0,896) 1,4 (1,209-1,632) 0,57 (0,52-0,61) 0,009
PLR cell/ml 233,67 60,3 (56,2-64,4) 91,9 (89,6-94,2) 88 (85,2-90,7) 70,2 (66,4-74,1) 7,46 (4,92-11,298) 0,43 (0,285-0,652) 0,61 (0,57-0,66) <0,001
CRP mg/dL 36,1 59 (59-63,8) 92,5 (90-95,1) 90,7 (87,9-93,5) 64,5 (59,9-69,2) 7,88 (4,912-12,648) 0,44 (0,276-0,711) 0,76 (0,71-0,81) <0,001
PCR ng/L 0,33 42,9 (37,3-52,1) 29,6 (21,1-38,2) 38,7 (29,6-47,8) 33,3 (24,5-42,1) 0,61 (0,428-0,866) 1,93 (1,357-2,742) 0,6 (0,5-0,71) 0,061
PLR*PCR 8250 61,1 (56,3-65,8) 83 (79,3-86,6) 81,7 (77,9-85,4) 63,2 (58,5-68,6) 3,58 (2,629-4,889) 0,47 (0,344-0,64) 0,75 (0,71-0,8) <0,001
Platelet / Monocyte

43413 69,4 (64,2-74,7) 66,9 (61,6-72,3) 762 (71,4-81,1) 59 (53,4-64,5) 2,1(1,653-2,671) 0,46 (0,359-0,58) 0,7 (0,63-0,76) <0,001

Notes: MLR: Monocyte/Lymphocyte Ratio; NLR: Neutrophil/Lymphocyte Ratio; PLR: Platelet/lymphocyte ratio; CRP: C reactive protein; PCT: procalcitonin;
PLR*PCR: product platelets/lymphocyte*PCR; Se. Sensitivity; Sp. Specificity; PPV. positive predictive value; NPV. negative predictive value; LR+. positive likelihood
ratio; LR-. negative likelihood ratio; ROC. area under the receiver operating characteristic curve

could even imply that some patients could have started the
treatment before the laboratory tests. In addition, the mean
age of the PT cases was lower when compared to the con-
trols, which could generate biases because the white blood
cell count and the platelet count decrease with advancing
age. These findings highlight the importance of future stu-
dies to enhance the timely diagnosis of patients with CAP
and PT. However, more prospective, and multicenter studies
are needed that include a larger number of patients with di-
fferent etiologies of pulmonary infection. Likewise, it would
be interesting to evaluate the predictive value of these cell
indices for the development of complications or mortality®.

In conclusion, the CRP and blood cell markers were the best
markers to differentiate between patients with PT and CAP.
The performance of these markers was acceptable, sugges-
ting that they could be useful in the clinical setting for sus-
pected tuberculosis or CAP. More prospective, and multi-
center studies are needed that include a larger number of
patients with different etiologies of pulmonary infection.
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