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a b s t r a c t 

Background: Tuberculosis (TB) remains a Global Health challenge, with diagnostic delays contributing 

significantly to its spread. This study investigates the differences in diagnostic delays between native 

and migrant TB patients in Italy, examining patient-related diagnostic delay (PDD), health system-related 

diagnostic delay (HDD), and total diagnostic delay (TDD). 

Methods: We conducted a retrospective, multicenter, cross-sectional study of TB cases in 10 Italian hos- 

pitals from 2018 to 2023. We compared PDD, HDD, and TDD between native and migrant populations. 

Socio-demographic data and clinical histories were analyzed to identify factors contributing to diagnostic 

delays. 

Results: We included 669 TB patients (390 migrants and 279 natives). Migrants experienced significantly 

longer PDD (median 90 vs 10 days, P < 0.0 0 01) but shorter HDD (median 5 vs 40 days, P < 0.0 0 01) 

compared to natives, resulting in a longer TDD (median 96 vs 65 days, P < 0.0 0 01). Furthermore, migrants 

had higher Timika scores, longer sputum conversion times, and were more frequently lost to follow-up. 

Conclusion: Migrants face longer PDD, emphasizing substantial barriers to healthcare access. Natives ex- 

perience longer HDD, reflecting neglect of TB in low-endemic regions. Future research should focus on 
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For centuries, tuberculosis (TB) has posed a significant global 

ealth challenge due to its widespread and persistent presence. 

he subacute and chronic nature of TB facilitates its spread within 

ommunities, as infected individuals often continue their daily ac- 

ivities without seeking medical attention. Diagnostic delay is a 

ritical factor in the fight against TB and may be a major contribu- 

or to the TB pandemic [ 1 ]. Social and cultural factors play a signif-

cant role in enhancing diagnostic delays. Low income often leads 

o overcrowded living conditions with poor air circulation, allowing 

ycobacterium tuberculosis bacilli to persist indoors. Moreover, low 

ncome is frequently associated with social marginalization, creat- 

ng barriers to accessing healthcare. Consequently, those most af- 

ected by TB are often excluded from healthcare services [ 2 ]. 

Migrants are a prominent social group within the low-income 

opulation. Displacement from their social context and limited re- 

ources from their countries of origin increase their risk of poverty 

nd social vulnerability [ 3 ]. Additionally, migrants often come from 

igh TB burden countries and have a higher premigration risk of TB 

xposure compared to the host population [ 1 ]. These factors make 

igrants a target population in TB control effort s [ 1 ]. 

In low-endemic countries like Italy, another factor influencing 

iagnostic delays is the perception of TB risk. According to the lat- 

st WHO TB Report, the incidence of TB in Italy is 4.6 for 10 0,0 0 0

eople [ 5 ]. Still, the migrant population is disproportionately more 

ffected and represents almost 60% of total cases notified in Italy 

 6 ]. Furthermore, data suggest that migrants more promptly re- 

uire hospitalization [ 7 ]. For this reason, native Italians are often 

erceived as being at low risk, while migrants are generally con- 

idered at risk for TB. TB is commonly viewed as an exotic and out- 

ated disease, not posing a significant threat to the general popula- 

ion [ 8 ]. This perception can lead to healthcare workers deprioritiz- 

ng TB in differential diagnoses, even when symptoms are indica- 

ive [ 8 ]. Recognizing these factors, the WHO has refined the def- 

nition of diagnostic delay, differentiating between patient-related 

iagnostic delay (PDD) and health system-related diagnostic delay 

HDD). PDD refers to the time between symptom onset and the 

atient’s first medical consultation, while HDD refers to the time 

etween the initial medical visit and the commencement of anti- 

ubercular treatment (ATT) [ 9 ]. The total diagnostic delay (TDD) 

ncompasses both PDD and HDD, providing a comprehensive mea- 

ure that requires multifaceted evaluation to understand various 

spects of TB. 

This study aims to compare TB diagnostic delays between mi- 

rant and native patients in Italy, with the goal of improving case 

etection and management for these two groups. 

aterials and methods 

tudy design 

This was a retrospective, multicenter, cross-sectional study on 

he diagnostic delay of migrant and native patients with TB in Italy 

rom 2018 to 2023. The study was approved by the local Ethics 

ommittee (number 9128, November 21, 2023), which waived the 
2

nts and training for healthcare providers on TB diagnosis and develop

delays. 

 by Elsevier Ltd on behalf of International Society for Infectious Diseases.

This is an open access article under the CC BY-NC-ND license

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

eed for written consent from the patients given the retrospective 

esign and the use of anonymized data. 

ubjects 

All migrant and native patients who were diagnosed with TB 

n the participating centers between 2018 and 2023 were eligible 

or inclusion in the study. Only patients aged 18 and older were 

ncluded. Both hospital and outpatient clinic settings were consid- 

red. The diagnosis of TB was made according to one of the follow- 

ng criteria: (1) microbiological confirmation through microscopy, 

ulture, or molecular test; (2) TB-associated histological finding on 

iopsy; (3) clinical and radiological suspicion without microbiolog- 

cal confirmation. Patients with unavailable information on the di- 

gnostic delay were excluded. 

tudy setting 

The study was conducted in the Infectious and Tropical Dis- 

ase Unit of 10 hospitals in Middle and Southern Italy. The par- 

icipating centers were: “Azienda Ospedaliero-Universitaria Con- 

orziale Policlinico di Bari” in Bari; “Ospedale Vittorio Emanuele 

I” in Bisceglie, Bari; “Ospedale della Murgia Fabio Perinei” in Alta- 

ura, Bari; “Ospedale Cotugno—Azienda Ospedaliera dei Colli” and 

Azienda Ospedaliera Universitaria Vanvitelli” in Napoli; “Ospedali 

iuniti” in Palermo; “Ospedali Riuniti” in Foggia; “INMI Lazzaro 

pallanzani” IRCCS in Roma; “Ospedale Santissima Annunziata” in 

aranto; “Ospedale Perrino” in Brindisi. These hospitals operate in 

our of the 10 most populated Italian Regions which host about 

7% of migrants being resident in the country [ 10 ]. This figure un- 

erestimates the real situation due to the high presence of sans- 

apier(undocumented migrants) and migrants with no registration 

n the Italian National Registry, which predisposes them to higher 

isk of social marginalization [ 11 ]. Moreover, about 28% of families 

ith at least one migrant component live under poverty, which is 

bout fourth times the percentage among native families [ 12 ]. In 

taly, the access to the Health System is guaranteed free of charge 

nd without Health Insurance in case of acute conditions. Some 

egions provide legal forms of registration for undocumented mi- 

rants. The postacute and outpatient access for specific conditions 

uch as TB is provided for free for the main diagnostic procedures 

nd visits required for TB work-up. Although private Health fa- 

ilities are allowed to provide infectious diseases consultations in 

taly, TB is mostly managed in public hospitals. Our study included 

he most important Referral Hospitals of Apulia, Campania, Lazio, 

nd Sicily, hence, they served almost the whole TB population in 

heir territories. Such background highlights the importance of in- 

estigating TB outcomes in migrants and natives in this setting. 

ndpoints 

E ndpoints were the PDD, the HDD, and the TDD. PDD was de- 

ned as the time interval from the onset of symptoms to the ac- 

ess to the health care service. HDD was defined as the time inter- 

al from the access to the health care service to the start of ATT. 

DD was defined as the time interval from the onset of symptoms 

o the ATT initiation. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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ata collection 

All data were extracted from the hospital charts, the documen- 

ation acquired during the visits, or the medical history collec- 

ion made by clinicians, and collected in an anonymized database 

or the analysis. Data collection included demographics and clin- 

cal characteristics, WHO region of migrant patients, information 

n the delays, clinical characteristics and medical history, radi- 

logical findings (Timika score), microbiological data, length of 

ospital stay, discharge information, and outcome. Timika score 

s an internationally recognized imaging score that evaluates the 

rade of pulmonary involvement in some conditions [ 13 ]. Adverse 

vents (AEs) included hepatitis, gastrointestinal issues, cutaneous 

eactions, neuropathy, visual impairment, hearing impairment, re- 

al failure, multiple symptoms, QT prolongation, and generalized 

alaise. The grade of AEs was defined as mild (minimal alter- 

tion of laboratory data with patient asymptomatic or presenting 

inor signs/symptoms requiring no medical intervention), mod- 

rate (presence of signs/symptoms requiring noninvasive medical 

ntervention), or severe (significant symptoms requiring hospital- 

zation). Patients have been included in the migrant population 

ased on this definition: any individual born outside of the country 

here the study was conducted or any second-generation individ- 

al. 

tatistical analysis 

Numerical data were summarized as median and interquartile 

ange (IQR), while categorical data as absolute and relative fre- 

uency (percentage). Data were compared between migrant and 

ative patients using Mann–Whitney test (continuous data) and 

isher’s test or Chi-square test (categorical data). Trends over 

ime for the delays and the difference in delays between mi- 

rant and native patients were assessed using linear regression 

odels including the time (year of diagnosis from 2018 to 2023), 

he group (migrant vs native patients), and the interaction term 

ime × group. The probability of migrant and native patients being 

iagnosed at different time intervals was calculated using Kaplan–

eier survival curves and compared using the log-rank test. All 

ests were 2-sided and a P -value < 0.05 was considered statistically 

ignificant. Statistical analysis was carried out using R 4.3 (R Foun- 

ation for Statistical Computing, Vienna, Austria) [ 14 ]. 

esults 

emographics and clinical characteristics 

We evaluated for inclusion all 674 TB cases diagnosed between 

018 and 2023. After excluding five subjects due to unclear in- 

ormation about the delay, 669 subjects (497 males and 172 fe- 

ales; median age 40 years, IQR 25-60) including 390 migrants 

58.3%) and 279 native patients (41.7%) were analyzed. Most TB 

ere microbiologically confirmed TB (529/669, 79.1%), while one- 

fth (140/669, 20.9%) were presumptive TB. Positive sputum smear 

as found in 122 out of 390 migrants (31.3%) and 98 out of 279

atives (35.1%) ( P = 0.34). 

Demographics and clinical characteristics are summarized in 

able 1 . Extrapulmonary TB was more frequently diagnosed in 

igrant patients compared to native patients (18.9% vs 9.6%, 

 = 0.001). Overall, the proportion of migrant and native pa- 

ients did not change over time ( P = 0.51). Migrant patients were 

ounger ( P < 0.0 0 01) and included a higher proportion of males

 P = 0.02) and underweight subjects ( P = 0.003) compared to 

ative patients. Employment status and higher educational lev- 

ls were more common among native patients ( P < 0.0 0 01). Al- 

ohol consumption was more common among migrant patients 
3

 P = 0.04), while smoking were more common among native pa- 

ients ( P = 0.002). HIV infection was more frequent among migrant 

atients ( P < 0.05), whereas hypertension, COPD/bronchiectasis, 

nd cancer were more frequent among native patients ( P < 0.05). 

igrant patients more frequently reported symptoms such as fever, 

eight loss, and dyspnea ( P < 0.05), while native patients more 

requently reported night sweats and chronic cough ( P < 0.0 0 01). 

atient delay, health system delay, and total delay 

Table 2 summarizes PDD, HDD delay, and TDD. Compared to 

ative patients, migrant patients had longer PDD (median 90 vs 10 

ays, P < 0.0 0 01) but a shorter HDD (median 5 vs 40 days, P <

.0 0 01), resulting in an overall longer TDD (median 96 vs 65 days, 

 < 0.0 0 01) ( Table 2 ). 

The curves of the delays in migrant and native patients are dis- 

layed in Figure 1 . The probability of accessing the health sys- 

em within 28 days from symptom onset was 25% in migrant pa- 

ients and 84% in native patients. The probability of being diag- 

osed within 28 days after accessing the health system was 86% 

n migrant patients and 39% in native patients. The probability of 

eing diagnosed within 28 days since symptom onset was 16% in 

igrant patients and 25% in native patients. Overall, it took up to 

72 days from symptom onset for 90% of migrant patients with TB 

o be diagnosed, compared to 190 days for 90% of native patients. 

The delays did not show any significant trend over time (PD 

 = 0.19, HDD P = 0.70; total delay P = 0.14), as well as the differ-

nce in delays between migrant and native patients (patient delay 

 = 0.55, health system delay P = 0.95; total delay P = 0.75). The

urves of the delays in migrant and native patients stratified by 

ear are displayed in Supplementary Figures 1 and 2. 

Among migrant patients, the delay curves did not differ signif- 

cantly by WHO Region (Supplementary Table 1). The delay curves 

n migrant TB patients by WHO Region are displayed in Supple- 

entary Figure 3. 

isease severity and outcome 

Disease severity and outcome are summarized in Table 3 . At 

iagnosis, migrant patients had higher Timika score and longer 

ime to sputum conversion compared to native patients ( P < 

.0 0 01). Drug resistance was more common among migrant pa- 

ients ( P = 0.0 0 02). The occurrence of AEs was comparable be- 

ween migrant and native patients ( P = 0.24), but the severity 

f the AEs was different ( P = 0.02). Migrant patients experienced 

onger length of hospital stay and were more frequently delayed 

n discharge due to social reasons ( P < 0.0 0 01). These social rea-

ons included homelessness, delayed admission to postacute care, 

mpossibility of isolation, or other reasons. The outcome was dif- 

erent between the two groups ( P < 0.0 0 01): a large proportion of

igrant patients were lost to follow-up (38.4%), while most na- 

ive patients completed the treatment (86.7%). Among migrants, 

he median PDD was 90 days (IQR 25-200) for those who com- 

leted the treatment and 90 days (IQR 30-180) in those who were 

ost to follow-up ( P = 0.64). Similarly, the median TDD was 96 days 

IQR 34-205) for those who completed the treatment and 97 days 

IQR 46-202) in those who were lost to follow-up ( P = 0.92). 

iscussion 

The diagnostic delay in TB patients provides critical insights 

nto the disparities between native and migrant populations. Each 

spect of this parameter (PDD, HDD, TDD) offers valuable informa- 

ion for understanding both Migration Medicine and TB. 

Our study observed a longer TDD among migrants, which could 

e related to different aspects of the quality of access to the 
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Table 1 

Demographics and clinical characteristics of migrant and native TB patients who were diagnosed in 2018-2023. 

Migrant patients ( n = 390) Native patients ( n = 279) P -value 

WHO region: - - 

African Region (AFR) 163 (41.8) 

Region of the Americas (AMR) 9 (2.3) 

South-Eastern Asian Region (SEAR) 50 (12.8) 

European Region (EUR) 98 (25.1) 

Eastern Mediterranean Region (EMR) 63 (16.2) 

Western Pacific Region (WPR) 7 (1.8) 

Year of diagnosis: 0.51 

2018 63 (16.2) 43 (15.4) 

2019 59 (15.1) 49 (17.6) 

2020 26 (6.7) 26 (9.3) 

2021 60 (15.4) 45 (16.1) 

2022 70 (17.9) 52 (18.6) 

2023 112 (28.7) 64 (23.0) 

Age, years (median) 30 (22-44) 58 (39-72) < 0.0001 

Males 303 (77.7) 194 (69.5) 0.02 

BMI: 0.003 

Underweight 173/357 (48.4) 102/255 (40.0) 

Normal weight 172/357 (48.2) 129/255 (50.6) 

Overweight/obese 12/357 (3.4) 24/255 (9.4) 

Worker: 105 (26.9) 192 (68.8) < 0.0001 

Educational level: < 0.0001 

None 42 (10.8) 6 (2.1) 

Primary school 124 (31.8) 98 (35.1) 

Secondary school 26 (6.7) 105 (37.6) 

University 2 (0.5) 13 (4.6) 

Not declared 196 (50.2) 57 (20.4) 

Smoking habits 77 (19.7) 86 (30.8) 0.002 

Alcohol drinking 36 (9.2) 13 (4.7) 0.04 

Diabetes 54 (13.8) 48 (17.2) 0.28 

Hypertension 27 (6.9) 69 (24.7) < 0.0001 

COPD/bronchiectasis 6 (1.5) 43 (15.4) < 0.0001 

Chronic renal disease 9 (2.3) 15 (5.4) 0.06 

Liver disease 17 (4.4) 12 (4.3) 0.99 

PLHIV 14 (3.6) 1 (0.4) 0.01 

Cancer 1 (0.3) 11 (3.9) 0.001 

Previous TB 14 (3.6) 5 (1.8) 0.25 

Cough 189 (48.5) 142 (50.9) 0.59 

Chronic cough (at least 8 weeks) 62 (15.9) 139 (49.8) < 0.0001 

Fever 122 (31.3) 47 (16.8) < 0.0001 

Weight loss 122 (31.3) 32 (11.5) < 0.0001 

Night sweats 25 (6.4) 46 (16.5) < 0.0001 

Chest pain 72 (18.5) 47 (16.8) 0.66 

Dyspnea 49 (12.6) 19 (6.8) 0.02 

Hemoptysis 42 (10.8) 18 (6.4) 0.07 

Diagnosis: 0.20 

Presumptive TB 81 (20.8) 49 (17.6) 

Histological 8 (2.1) 2 (0.7) 

Confirmed TB 301 (77.2) 228 (81.7) 

Positive sputum smear 122 (31.3) 98 (35.1) 0.34 

Pulmonary TB 318 (81.1) 255 (90.4) 0.001 

Extrapulmonary TB 74 (18.9) 27 (9.6) 

Data summarized as n (%) or median (IQR). 

BMI, Body mass index; PLHIV, People living with HIV. 

Table 2 

Patient delay, health system delay, and total delay in migrant and native TB patients who were diagnosed from 

2018 to 2023. 

Migrant patients ( n = 390) Native patients ( n = 279) P -value 

Patient diagnostic delay, days 90 (30-198) 10 (5-18) < 0.0001 

Health system diagnostic delay, days 5 (2-15) 40 (11-90) < 0.0001 

Total diagnostic delay, days 96 (39-202) 65 (29-108) < 0.0001 

Data summarized as median (IQR). 
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ealthcare system for foreign-born patients. Many studies have 

ighlighted the association between migration status and barri- 

rs to healthcare, driven by nonmedical factors such as language, 

ultural beliefs, low income, and fear of legal authorities [ 15 , 16 ].

hese barriers result in significant PDD. In our study, such delay 

as ninefold longer for migrants compared to natives, suggesting 

hat the Italian healthcare system struggles to offer easy access for 
4

he most vulnerable populations [ 17 ]. This finding aligns with Peri 

t al. [ 18 ], who noted that migrants living in Italy for less than 5

ears faced longer PDD. 

In contrast, HDD were eight times longer for natives. This sug- 

ests that healthcare providers in low TB burden countries might 

ften overlook TB in their differential diagnoses, even when symp- 

oms are indicative [ 8 , 18 ]. This might be related to the miscon-
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Figure 1. Curves of patient delay, health system delay, and total delay in migrant and native TB patients who were diagnosed from 2018 to 2023. 

Table 3 

Disease severity and outcome in migrant and native TB patients who were diagnosed from 2018 to 2023. 

Migrant patients ( n = 390) Native patients ( n = 279) P -value 

Timika scorea 80 (40-100) 40 (40-80) < 0.0001 

Pansusceptible TB 319/383 (82.3) 259/276 (93.8) 0.0002 

Single drug resistance 54/383 (14.1) 14/276 (5.1) 

Multidrug resistance 10/383 (2.6) 3/276 (1.1) 

Adverse events 124 (31.8) 76 (27.2) 0.24 

Time of sputum conversionb 24 (14-110) 14 (14-22) < 0.0001 

Severity of the adverse events: 0.02 

Mild 25 (20.2) 7 (9.2) 

Moderate 58 (46.8) 50 (65.8) 

Severe 41 (33.1) 19 (25.0) 

Length of hospital stay, daysc 36 (22-66) 21 (14-32) < 0.0001 

Late discharged due to social reasons 212 (54.4) 17 (6.1) < 0.0001 

Outcome: < 0.0001 

Dead 7 (1.8) 5 (1.8) 

Complete treatment 182 (46.7) 242 (86.7) 

Lost to follow-up 150 (38.4) 5 (1.8) 

Under treatment or transferred 51 (13.1) 27 (9.7) 

Data summarized as n (%) or median (IQR). Data not available in a 110, b 159 and c 49 patients. Adverse events 

included: hepatitis ( n = 128), gastrointestinal ( n = 13), cutaneous ( n = 18), neuropathy ( n = 6), visual impairment 

( n = 5), hearing impairment ( n = 2), renal failure ( n = 7), more than one symptom ( n = 11), QT prolongation 

( n = 7) and generalized malaise ( n = 3). Social reasons included lack of home, delayed admission to postacute care, 

impossibility of isolation, or other reasons. Adverse events were classified as mild (minimal alteration of laboratory 

data with patient asymptomatic or presenting minor signs/symptoms requiring no medical intervention), moderate 

(presence of signs/symptoms requiring noninvasive medical intervention), or severe (significant symptoms requiring 

hospitalization). 
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eption of TB as an outdated or exotic disease in regions with 

igh-quality healthcare systems [ 8 ]. Authors also reported shorter 

DD among migrants, which aligns with our findings [ 19 ]. Inter- 

stingly, Pezzotti et al. [ 20 ] found lower PDD and TDD in migrants

ompared to natives, hypothesizing that individuals from high TB 

urden countries might have greater awareness of TB symptoms 

ue to previous personal and familial experiences. Nonetheless, 

he heterogeneity of the results on TB outcomes in migrants be- 

ween different Italian studies could depend on the nonuniformity 

f rule and bureaucracy for the access to Health System for mi- 

rants through the different Italian regions. This feature of the Ital- 

an Health System leads to diagnostic delay and worse outcomes 

or non-native population [ 21 ]. 

Our study supports the role of social determinants and health 

ystem preparedness in shaping diagnostic delays. Migrants were 

ore likely to be unemployed, consume alcohol, and be under- 

eight, all of which are identified as specific TB risk factors in 

he literature [ 21 , 22 ]. In addition, several authors confirmed the 
5

trong correlation between PDD and social frailty such as unem- 

loyment and low income [ 22 ] with reflection in worse outcomes 

nd onset on MDR [ 23 ]. Additionally, the high proportion of un- 

mployed migrants in our study favors a further comment con- 

erning the demographic characteristics of foreign-born patients 

f our centers. In fact, we observed that our migrant population 

as mainly African, male, young, and unemployed. This might 

e related to an overrepresentation of young African men who 

oved to South Italy as agricultural migrant workers but still did 

ot manage to find regular jobs [ 24 ]. Furthermore, the cities in- 

olved in our study have hosted a large number of African people 

oving to Europe in the last decades through the Mediterranean 

ea [ 25 ]. Regarding medical history, native patients had a higher 

revalence of conditions like COPD, bronchiectasis, and smoking 

abits, which often present with chronic cough and could con- 

ound the diagnosis of TB [ 26 ]. Chronic cough was more com- 

on among patients with longer HDD in our study, highlight- 

ng the need for better awareness among health operators about 



F. Di Gennaro, S. Cotugno, G. Guido et al. International Journal of Infectious Diseases 150 (2025) 107279

T

l

w

g

b

w

v

a

m

c

i

[  

m

n

p

b

b

u

n

t

f

a

h

a

s

o

D

t

s

c

c

i

d

g

t

t

r

o

b

w

l

a

c

t

c

u

p

t

g

g

t

e

f

a

s

a

b

f

b

r

S

c

m

p

t

l

p

s

m

r

i

a

s

(

e

t

t

d

W

u

s

C

l

n

P

a

t

i

f

m

s

p

b

i

a

a

o

p

T

D

c

i

E

9

F

a

A

e

l

B

E

R

B in patients from nonendemic countries. The authors reported 

onger HDD among TB patients with previous treatment attempts, 

hich may correlate with COPD exacerbations in our native patient 

roup [ 18 ]. 

Our data revealed significant differences in clinical presentation 

etween groups. Migrants exhibited a higher prevalence of fever, 

hich typically prompts quicker medical attention. However, ad- 

anced disease indicators such as higher Timika scores, dyspnea, 

nd longer sputum conversion times were more prevalent among 

igrants. These findings are consistent with studies reporting in- 

reased diagnostic delays and worse baseline radiographic find- 

ngs among migrants, particularly during the COVID-19 pandemic 

 27 , 28 ]. For migrant patients, the delay in seeking medical care

ight lead to more advanced forms of disease, making the diag- 

osis more obvious and contributing to higher proportion of extra- 

ulmonary disease. As observed in other studies, the association 

etween diagnostic delay and advanced disease signs might have 

een stronger if a different cut-off for diagnostic delay had been 

sed [ 28 ]. 

Communication barriers might explain the lower prevalence of 

ight sweats among migrants, as accurate symptom reporting of- 

en requires proficient language skills. HIV co-infection was more 

requent among migrants, consistent with European meta-analyses 

ssociating higher TB-HIV co-infection rates with migration from 

igh-burden countries [ 29 ]. Despite the higher prevalence of HIV 

nd MDR-TB among migrants, other causes of immunosuppression, 

uch as cancer, were more common in natives, reflecting their 

lder median age and different epidemiological profiles [ 30 , 31 ]. 

espite the older age profile of the native population, which would 

ypically increase the risk of AEs, our study found no statistically 

ignificant difference in AE risk between natives and migrants. This 

an likely be attributed to the younger age of migrants, which may 

ounterbalance their higher disease severity. Thus, the risk of AEs 

n the native population, with higher age and pill burden but lower 

isease severity, was balanced out by the factors affecting the mi- 

rant group [ 32 ]. Conversely, migrant patients were more prone 

o discontinued treatment compared to native patients. We believe 

hat this finding remarks the high risk of drop-out among migrants 

elated to the precarious life condition and barriers that we previ- 

usly discussed. Nonetheless, diagnostic delays were not different 

etween migrants who completed the treatment and those who 

ere lost to follow-up. 

Our study highlighted significant disparities in diagnostic de- 

ays between natives and migrants. Only a quarter of migrants 

pproached the health system within 28 days of symptom onset, 

ompared to more than three-quarters of natives. Conversely, more 

han three-quarters of migrants and barely one-third of natives re- 

eived a diagnosis within the subsequent 28 days. These findings 

nderscore the urgent need to address diagnostic delays to im- 

rove TB outcomes for all patients, irrespective of migration sta- 

us. The WHO recommends a 21-day cut-off for PDD, but no clear 

uidelines exist for HDD and TDD [ 11 ]. 

Additionally, the study identified social inequalities, with mi- 

rants experiencing longer hospital stays and increased discharge 

imes due to social reasons. While disease severity may partially 

xplain the extended hospital stays, the increased discharge times 

urther illustrate the impact of social determinants on healthcare 

ccess, outcomes for migrant patients but also on the economic 

ustainability of healthcare systems. 

Finally, we observed an increase in TB diagnosis in 2023 with 

n uprising rate since 2021. This might be interpreted as the re- 

ound increase of COVID-19 medical crisis for its overcrowding ef- 

ect on Health System and nonacute condition managements [ 6 ], 

ut caution is needed in such interpretation. As the migrant ar- 

ivals to Italy and the access of migrant population to the Health 

ystem seemed to be more affected by international policy and so- 
6

ial events, than from actual COVID-19 pandemics, accurate state- 

ents about this topic would require specifically designed studies. 

Our study had some limitations. First, the observational design 

recluded any causal associations and limited the data quality. Fur- 

hermore, the PDD was calculated according to medical history col- 

ection due to the retrospective design of the study, hence misre- 

orting by the patient should be considered. Second, the lack of 

ocial and financial indicators hindered a better profiling of the 

igrant patients. Third, some countries of origin were underrep- 

esented in our sample, limiting the generalizability of our find- 

ngs to other settings. Notably, our analysis did not include any 

djusting for potential confounding because the study aimed to as- 

ess the diagnostic delays in two different profiles of TB patients 

migrants and natives). Each profile works as a proxy of a het- 

rogeneous combination of several characteristics, hence limiting 

he generalizability of the findings to similar profiles. Additionally, 

he small number of migrants from certain countries precluded a 

eeper investigation of diagnostic delays stratified according to the 

HO Regions. Fourth, data concerning time of arrival in Italy was 

navailable, so an important aspect of migration for the effect on 

ocial integration could not be assessed. 

onclusion 

Our study provides a comprehensive analysis of diagnostic de- 

ays in TB patients, highlighting significant disparities between 

ative and migrant populations in Italy. Migrants face longer 

DD, suggesting substantial barriers to healthcare access, such 

s language and socio-economic disadvantages. Conversely, na- 

ives experience longer HDD, implying potential neglect of TB 

n low-endemic regions. These findings underline the necessity 

or targeted interventions to improve TB detection and manage- 

ent among migrants, including enhanced social support and 

treamlined access to healthcare services, together with enforcing 

rompt screening at the entrance for migrants coming from high- 

urden TB countries. Additionally, increasing awareness and train- 

ng among healthcare providers in low-endemic regions may play 

n important role to ensure timely diagnosis and treatment for 

ll TB patients. Future research should identify the specific causes 

f diagnostic delay in migrant and native TB patients, in order to 

lan appropriate interventions to reduce such delay and improve 

B outcomes for both native and migrant populations. 
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