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At a glance commentary:   

Scientific Knowledge on the Subject  

US surveillance data have suggested that new entrant’s risk of progression from latent to active 

tuberculosis is highest during their immediate post-arrival years and then wanes.  Therefore, 

current guidelines for the foreign-born limit latent tuberculosis evaluation to persons within 5 

years of US arrival.  However, previous analyses have been unable to evaluate whether excess 

early risk is due to imported active tuberculosis rather than reactivation of latent infection.  

What This Study Adds to the Field  

In the largest cohort study of immigrants arriving in the US from a high TB incidence country 

yet reported, we found that excess tuberculosis risk in the immediate post-arrival years resulted 

entirely from detection of imported active tuberculosis.  Risk of LTBI reactivation among 

immigrants does not appear to decline during the first 9 years after US arrival.  These findings 

support extending the recommendation for LTBI screening and treatment beyond 5 years 

following U.S. arrival.  

Disclaimer: The findings and conclusions in this report are those of the authors and do not 

necessarily represent the official position of the Centers for Disease Control and Prevention.  
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ABSTRACT 

Rationale 

Current guidelines limit latent tuberculosis infection (LTBI) evaluation to persons in the U.S. ≤5 

years based on the assumption that high tuberculosis (TB) rates among recent entrants are 

attributable to high LTBI reactivation risk which declines over time. We hypothesized that high 

post-arrival TB rates may instead be caused by imported active TB. 

Objectives 

Estimate reactivation and imported TB in an immigrant cohort.  

Methods 

We linked pre-immigration records from a cohort of California-bound Filipino immigrants 

during 2001-2010 with subsequent TB reports. TB was likely LTBI reactivation if the immigrant 

had no evidence of active TB at pre-immigration exam; likely imported if pre-immigration 

radiograph was abnormal and TB was reported ≤6 months after arrival; and, likely reactivation of 

inactive TB if radiograph was abnormal but TB was reported >6 months after arrival.  

Main Results 

Among 123,114 immigrants, 793 TB cases were reported. Within one year of pre-immigration 

exam, 85% of TB was imported; 6% and 9% were reactivation of LTBI and inactive TB, 

respectively. Conversely, during years 2-9 after U.S. entry, 76% and 24% were reactivation of 

LTBI and inactive TB, respectively. The rate of LTBI reactivation (32/100,000) did not decline 

during years 1-9.  

Conclusions 

High post-arrival TB rates were due to detection of imported TB through active post-arrival 

surveillance. Among immigrants without active TB at baseline, reported TB did not decline over 
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nine years, indicating sustained high risk of LTBI reactivation. Revised guidelines should 

support LTBI screening and treatment >5 years following U.S. arrival.  

Abstract Word Count: 245  

MeSH terms:  United States/epidemiology, Emigrants and Immigrants, Guideline, Public health 
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INTRODUCTION  

Tuberculosis (TB) among foreign-born persons is a central challenge to TB elimination in the 

U.S.. The percentage of TB cases occurring among foreign-born persons has increased steadily 

for two decades to 63% of all new U.S. cases in 2012.(1) TB exposure is uncommon in the U.S. 

and most TB among foreign-born persons results from reactivation of latent TB infection (LTBI) 

acquired prior to arrival.(2) U.S. policy therefore emphasizes targeted testing and treatment of 

LTBI after arrival.(3, 4)  

National surveillance data in the 1990s showed TB rates >5-fold higher within five years of 

arrival compared with subsequent years.(5-7) New arrivals from high incidence countries were 

hypothesized to arrive with high-risk “early latency” due to ongoing exposure and reinfection 

with new TB strains until U.S. arrival.(8, 9) Since TB risk is highest immediately after infection, 

high TB rates immediately after arrival were assumed to indicate that reactivation risk declines 

with time in the U.S.. U.S. guidelines therefore target LTBI testing and treatment towards 

foreign-born persons in the U.S. within five years of their arrival.(3)  

An alternative explanation for high post-arrival TB rates is detection of imported TB disease that 

is already active when a person arrives in the U.S..(10) Recent surveillance data indicate that TB 

rates are 4-6 times higher during year 1 than during years 2-4.(8, 11, 12) Since 1991, TB 

screening for adults entering as legal permanent residents (immigrants) has included a pre-

immigration exam and chest radiograph at designated overseas Panel Physician Clinics. 

Immigrants whose radiograph is consistent with TB (henceforth referred to as abnormal 

radiograph) undergo post-arrival follow-up evaluation by U.S. local health agencies.(13) If 

immigrants with abnormal radiographs are diagnosed with TB within six months of arrival, it is 
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assumed TB was already active prior to arrival and their case is classified as imported TB.(14, 

15) Conversely, TB reported among immigrants whose pre-immigration exam was normal have 

been considered likely due to LTBI reactivation.(16) TB also occurs due to post-arrival TB 

exposures, but the limited burden of ongoing TB transmission in the U.S. makes this less 

common. Distinguishing LTBI reactivation from imported TB has important implications for 

LTBI treatment guidelines. Analyses of surveillance data have not distinguished between LTBI 

reactivation and imported TB because surveillance data prior to 2011 do not distinguish among 

key categories of new arrivals (i.e., immigrant, refugee, student, business traveler), and 

consequently, are unable to ascertain the role of pre- and post-immigration evaluation. 

The Philippines has a high TB incidence (260/100,000 in 2011) and is the source of a large 

volume of immigrants to the U.S..(17, 18) More than 60% of Filipinos are estimated to have 

LTBI.(19) Filipino immigrants have among the highest rates of TB diagnosis of any U.S. 

immigrant group.(15)  In 2007, pre-immigration exam in the Philippines was enhanced to 

include sputum culture in addition to sputum microscopy to improve pre-departure detection of 

prevalent TB among applicants with abnormal radiograph. To evaluate reactivation and imported 

TB among a cohort of Filipinos applying for U.S. legal permanent residency, we linked pre-

immigration exam records with subsequently occurring cases in the California TB Case Registry. 

Some of these results have been previously reported in the form of an abstract.(20) 

METHODS 

We identified a cohort of adult Filipino applicants for permanent legal residency intending to 

resettle in California and analyzed reported TB during the first 9 post-immigration years.  

Human Subjects Approval 
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Institutional Review Boards at the Centers for Disease Control and Prevention (CDC), California 

Department of Public Health, Denver Health and the University of Texas Health Sciences 

Center, Houston approved this study.   

Pre-immigration evaluation records  

We obtained records for visa applicants evaluated at the only pre-immigration screening site in 

the Philippines, St. Luke’s Medical Center Extension Clinic (SLMCEC), from January 4, 2001 to 

December 29, 2009. Two different screening guidelines were in place during this period 

(described in the Online Data Supplement).(13) Briefly, prior to October 2007, applicants ≥15 

years of age underwent a medical questionnaire, physical examination, and chest radiograph 

(1991 guidelines). Applicants with an abnormal radiograph provided three sputum samples for 

acid-fast bacilli (AFB) smears but mycobacterial culture was not performed.  Applicants with 

positive smears were required to initiate TB therapy prior to clearance.  Emigration was 

permitted once smears were negative. Beginning on October 1, 2007, (13) sputum specimens 

from applicants with abnormal radiographs undergo both AFB smear and mycobacterial culture 

(2007 guidelines). For applicants with positive cultures, emigration is not permitted until TB is 

treated to completion by directly observed therapy.  Applicants with negative smears and 

cultures are permitted to emigrate within three months of negative cultures. After U.S. arrival, 

only those immigrants with abnormal radiographs are recommended to have a follow-up 

evaluation to detect and treat active TB or inactive TB (defined as LTBI with an abnormal 

radiograph).  

California TB Case Registry 
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TB cases among Philippines-born persons reported from January 1, 2001 to December 31, 2010 

were ascertained from the California Department of Public Health. 

Linkage of Data Sources 

Using established methods,(21) we linked pre-immigration records and California TB reports 

using Registry Plus™ LinkPlus 2.0, a probabilistic record linkage program.(22) Records were 

matched on last name, first name, date of birth, year of exam, and gender. Two reviewers 

manually reviewed results, applying pre-determined rules to classify comparison pairs as true or 

false matches including: (1) exact match in all fields, (2) mismatch in a single field, (3) first/last 

name transposition, or (4) obvious typographical errors. In cases of disagreement, a third 

independent reviewer made the final classification. Improbable matches were those whose 

evaluation occurred after the date of TB diagnosis. 

Definitions and Statistical Analysis 

Immigrants were individuals who received a permanent residency visa after screening in the 

Philippines. Likely LTBI reactivation was TB in an immigrant with a normal pre-immigration 

exam and radiograph. Likely imported TB was TB reported ≤6 months after arrival in an 

immigrant with an abnormal pre-immigration radiograph. Likely reactivation of inactive TB was 

TB reported >6 months after arrival in an immigrant with an abnormal pre-immigration 

radiograph. 

Using lifetable methods,(23) we estimated annual TB rates following pre-immigration exam 

among immigrants with (1) normal radiograph, (2) abnormal pre-immigration radiograph 

evaluated with only sputum AFB smears (1991 guidelines), and, (3) abnormal pre-immigration 
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radiograph evaluated with both sputum AFB smears and cultures (2007 guidelines). The date of 

pre-immigration exam was used for all rate calculations.  

To test whether hazard for LTBI reactivation changed with time in the U.S., we fit a cox 

regression model with year-specific effects with linear and quadratic terms to records from 

immigrants with normal pre-immigration radiographs. We compared the hazard for TB among 

immigrants with an abnormal radiograph evaluated according to 1991 and 2007 guidelines using 

the survival and KMsurv packages in the R statistical suite, version 2.15.2.  

RESULTS 

Cohort characteristics 

During 2001-2009, of 333,768 adult immigrants screened at SLMCEC, 123,114 (37%) intended 

to settle in California. Of these, 17,160 (14%) had an abnormal pre-immigration radiograph 

(Table 1). Immigrants with abnormal radiographs were significantly older, more frequently male, 

and more frequently had self-reported diabetes, history of tobacco use, and history of pulmonary 

TB than those with normal radiographs 

During 2001-2010, 4,324 Filipino adults were diagnosed with TB in California. For four 

individuals who had two episodes of TB, the second episode was excluded. Of the 3,900 (90%) 

with a recorded U.S. entry date, 1,316 (34%) reported entering during 2001-2009. Of these, 793 

(60%) were linked to a pre-immigration record at SLMCEC (Figure 1). Four additional records 

matched to California TB reports before the date of pre-immigration evaluation and were 

excluded. Concordance between two independent reviewers during manual review was >99%. 

During 2001-2010, post-arrival evaluation was completed for 77% of California immigrants with 
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abnormal pre-immigration radiographs. Of these, 82% were completed within 6 months of 

arrival.   

TB rate among immigrants with normal pre-immigration radiographs (likely LTBI reactivation) 

The rate of likely LTBI reactivation among immigrants with normal pre-immigration exam and 

radiograph was 31.6/100,000 person-years (py) during the first 9 years in the U.S.. This rate did 

not change with increasing time in the U.S. (p-value for trend in linear and quadratic models 0.8 

and 0.5, respectively) (Figure 2a). In the initial year following pre-immigration exam, likely 

LTBI reactivation represented a small fraction of reported TB. During year one, 33 (5.8%) of 

568 TB cases were likely LTBI reactivation with the remainder classified as imported or likely 

reactivation of inactive TB.  Conversely, during subsequent years, 171 (76%) of 225 TB cases 

occurring in the entire cohort were likely LTBI reactivation.  

TB rates among immigrants with abnormal pre-immigration radiographs 

TB rates among immigrants with abnormal radiographs differed depending on whether pre-

immigration exam included AFB smears alone (1991 guidelines) or smears and mycobacterial 

culture (2007 guidelines). During the initial year following pre-immigration exam, TB rates 

among immigrants with abnormal radiographs evaluated according to 1991 and 2007 guidelines 

were >100 and >25 times higher than among immigrants with normal radiographs (4,172 and 

903/100,000 versus 31/100,000 py, respectively) (Figure 2b). Of 568 immigrants with TB in the 

year following pre-immigration exam, 480 (84.5%), and 55 (9.7%) had imported TB and 

reactivation of inactive disease, respectively, because they had abnormal pre-immigration 

radiographs and TB was reported within 6 months (imported), or after 6 months (reactivation of 

inactive disease) of arrival.  
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Among immigrants with abnormal pre-immigration radiographs, TB declined markedly after the 

first year.  Rates among those evaluated according to the smear-based 1991 guidelines declined 

40 to 50-fold compared with the next 2-4 and 5-9 years (4,172/100,000 py versus 95/100,000 py 

and 82/100,000 py, respectively).  Rates among those evaluated with both sputum smears and 

culture according to 2007 guidelines declined from 903/100,000 py in the first year following 

pre-immigration exam to 82/100,000 in years 2-4. Despite the decline during years 2-9, the TB 

rate among immigrants with abnormal radiographs was >3 times higher than among immigrants 

with normal radiographs (Hazard Ratio [HR] = 3.8, 95% Confidence Interval [CI] =2.6-4.8).  

Comparison with national surveillance data 

The TB rate in the entire California-bound cohort (normal and abnormal radiographs combined 

for comparison with existing surveillance data) was >10 times higher during year 1 than during 

years 2-4 and 5-9 (463, 44 and 42/100,000 py, respectively). This is similar to recent U.S. 

surveillance data which estimate TB rates among new entrants from the Philippines to be 

500/100,000 during year 1 and 30-40/100,000 thereafter.(8, 11) 

Impact of adding sputum culture to pre-immigration exam (2007 guidelines) 

After mycobacterial culture was added to the pre-immigration exam in October 2007, 7.0% of 

applicants with abnormal radiographs had M tuberculosis positive sputum cultures and were 

therefore provided directly observed TB treatment before emigration. Of these, 74.8% were AFB 

smear negative and would not have been detected under previous screening guidelines. After 

October 2007, hazard for TB diagnosis in California within the first year decreased by 79% 

compared with persons evaluated according to the 1991 guidelines (Hazard Ratio [HR] = 0.21, 

95% Confidence Interval [CI] = 0.16-0.28). Following implementation, an average of 43 fewer 
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imported TB cases were diagnosed each year compared with the pre-implementation period 

(average 61/year pre-implementation versus 18/year post-implementation). In years 2-9, TB risk 

among immigrants with abnormal radiographs did not differ based on whether or not they 

underwent sputum culture at pre-immigration exam (HR =0.63, 95% CI: 0.24-1.67).   

Age and TB rates 

Age-specific differences in TB rates between immigrants with normal and abnormal radiographs 

are illustrated in Figure 3. The age distribution of immigrants with abnormal radiographs is 

shifted “rightward” relative to those with normal radiographs reflecting substantially older age at 

entry. Among immigrants with normal radiographs, the TB rate was high in late adolescence, 

declined in the twenties then gradually increased to peak around age 50 (Figure 3a). By contrast, 

among immigrants with abnormal radiographs, rates were >4,000/100,000 py in late adolescence 

and declined four-fold by 35 years of age with a slow decline with increasing age thereafter 

(Figure 3b). 

Clinical characteristics of likely LTBI reactivation and imported TB 

Likely LTBI reactivation and imported TB differed in ways likely to influence transmission risk 

(Table 2). Immigrants with imported TB were significantly more frequently diagnosed with 

pulmonary TB than immigrants with likely LTBI reactivation (χ
2
 p-value <0.0001). Of 

immigrants with pulmonary TB, those with imported TB were significantly less frequently 

sputum smear positive (13%) than either immigrants with likely reactivation of inactive TB 

(23% smear positive, p=0.007) or likely LTBI reactivation (44% smear positive, p <0.0001). 

DISCUSSION  
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Among Filipino immigrants whose pre-immigration exam showed no evidence of active or 

inactive TB, the TB rate once in the U.S. did not decline over a 9-year period, remaining 

approximately 25-times higher than the 2012 TB rate among U.S.-born persons.(1) Our findings 

are consistent with stable and persistent risk of LTBI reactivation. The perception that 

reactivation risk decreases over time has been based primarily on the observation that TB rates 

are highest immediately after arrival. In this cohort, high post-arrival TB rates were entirely due 

to imported TB, likely detected through active post-arrival surveillance. Our observation of a 

sustained high risk of LTBI reactivation adds to mounting evidence that LTBI treatment should 

not be limited to the first 5 years after U.S. arrival.(15, 24)  

By distinguishing imported TB from likely reactivation TB, this cohort study provides critical 

insight into TB risk among immigrants and has important implications for clinicians and 

guidelines. The cause of the high TB rates consistently observed during initial post-arrival years 

in U.S. national surveillance data (5, 6, 8, 11, 15) has been debated(10) but has generally been 

attributed to transiently increased risk of LTBI reactivation. Importantly, previous studies lacked 

pre-immigration exam data and were unable to estimate the contribution of imported TB detected 

through active post-arrival surveillance. The TB rate in our entire cohort (normal and abnormal 

radiographs combined) is consistent with previous surveillance estimates (8, 11) but stratification 

according to pre-immigration radiographic status demonstrates that excess early TB risk is 

entirely due to imported TB in the subgroup of immigrants with abnormal radiographs. 

Immigrants with normal pre-immigration radiographs (86% of immigrants in this cohort) had no 

excess TB risk in the immediate post-arrival years.  

Our observation that TB risk among immigrants with normal pre-immigration radiographs does 

not decline over time is consistent with cohorts of refugees and asylum seekers to low-incidence 
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settings including Denmark,(25, 26) Norway,(27) Canada,(28) Australia, and the U.S.(29) These 

studies consistently report a high burden of prevalent imported TB detected through active post-

arrival evaluation followed by persistently elevated TB incidence in ensuing years. Our estimates 

are consistent with studies from decades ago which observed TB rates of approximately 40-

80/100,000 among immigrants with a normal pre-immigration radiograph during the first 4-5 

years after their immigration to the U.S..(16, 28, 29) A more recent U.S. case control study did 

not identify evidence of decreasing reactivation risk with time.(10)   

Pre-immigration evaluation is designed to detect and prevent importation of active TB among 

applicants with abnormal radiographs.  Routine LTBI testing is conducted only for immigrants 

with abnormal radiographs who complete post-arrival follow-up. Our findings highlight that 

substantial further reduction in TB among immigrants will require expanding LTBI treatment 

among those with normal radiographs either overseas or after arrival.(4, 15, 24, 30) In this study, 

86% of adult immigrants had a normal pre-immigration radiograph and this group accounted for 

76% of TB diagnosed during years 2-9 (following the initial period of active detection of 

imported TB), likely due to progression of LTBI to active TB disease.(2) Adding LTBI testing 

and treatment to the pre-immigration evaluation of adults was encouraged by a 2000 Institute of 

Medicine report(4) but change has been hampered by concerns about feasibility, cost 

effectiveness, and legal authority to delay immigration for persons who do not pose an 

immediate public health risk.(31-34) The development of interferon gamma release assays and 

shorter-course weekly LTBI therapy(35) could potentially make overseas LTBI evaluation and 

treatment feasible.  

Expanding LTBI testing and treatment for foreign-born persons already in the U.S. could also 

reduce the occurrence of domestic TB. Key challenges are, 1) current guidelines do not 
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recommend LTBI evaluation for foreign-born persons in the U.S. >5 years who do not have a 

coexisting medical or additional epidemiological risk, and, 2) existing LTBI recommendations 

are not effectively implemented.(36, 37) Several lines of evidence suggest that restricting LTBI 

evaluation to the first 5 years leaves foreign-born persons at substantial TB risk. In 2011, 65% of 

TB cases among foreign-born persons were diagnosed >5 years after arrival.(38) A recent cost-

effectiveness study identified the foreign-born in the U.S. >5 years as the largest potential 

opportunity for domestic TB prevention.  Screening foreign-born persons who have lived in the 

U.S. >5 years prevented more cases at a lower cost per quality-adjusted life year gained than 

screening other groups currently recommended for LTBI evaluation such as U.S.-born persons 

who are incarcerated or have medical conditions.(24) Finally, we note that the most desirable 

(and likely most cost-effective (33, 34)) means of preventing TB among the foreign-born in the 

U.S. is reducing TB incidence in the countries of origin.   

By comparing two periods with distinct pre-immigration guidelines, our results support an earlier 

report (14) that enhanced screening has substantially reduced imported active TB.  Before 

October 2007, applicants with abnormal radiographs received only AFB smears without 

mycobacterial culture.  Due to the limited sensitivity of AFB smears, rates of TB diagnosis at 

post-arrival follow-up evaluation in the U.S. were extremely high.  Implementation of 

mycobacterial culture dramatically reduced (but did not entirely eliminate) imported active 

disease.  Post-arrival follow-up evaluation therefore remains an important additional opportunity 

for case detection.(13)  Pre-departure treatment of applicants with evidence of culture-negative 

active TB or inactive pulmonary TB is a potential strategy to further reduce imported TB among 

screened immigrants. 
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Our findings reinforce existing evidence that post-arrival follow-up prevents the spread of TB in 

the U.S..(14, 39, 40) Among immigrants with abnormal pre-immigration radiographs, those 

diagnosed within six months of entry likely as a result of follow-up evaluation (imported TB) 

were less frequently smear-positive than those who were diagnosed after six months (reactivation 

of inactive TB).  This suggests that active follow-up of immigrants with abnormal radiographs 

detects TB at an earlier, less infectious stage of disease. Evaluating and treating inactive TB is an 

important secondary priority of post-arrival evaluation. Effective LTBI evaluation and treatment 

or previous TB treatment may explain why the TB rate during years 2-9 among persons with an 

abnormal pre-immigration radiograph was lower than in historical cohorts of patients with 

untreated inactive TB. (41, 42)  

This study has several limitations. Our analysis is based on the conservative assumption that all 

applicants arrived and remained in California for capture of TB occurrence. Applicants who did 

not arrive would cause underestimation of the true rate in year 1. Persons who died or migrated 

out of California would cause underestimation during subsequent years. Second, our analysis 

considered only legal permanent residents from the Philippines but we believe results are likely 

to be similar for screened immigrants entering from other countries with high rates of TB.  

Immigrants account for only about 500,000 of over 30 million foreign-born U.S. entrants each 

year. The remainder include students, business travelers, tourists and unauthorized visitors (12) 

who do not benefit from pre-arrival evaluation or active post-arrival follow-up and are therefore 

less likely to have early detection of imported TB. Third, we do not know whether immigrants 

with normal radiographs were evaluated and treated for LTBI after U.S. arrival as guidelines 

recommend.(3)  We suspect most were not since a recent national survey indicated only 11.6% 

of foreign-born persons in the U.S. with a positive tuberculin skin test reported prior treatment 
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for TB or LTBI.(43)  LTBI treatment would contribute to a lower rate. Finally, we have assumed 

that most TB among adult immigrants with normal pre-immigration radiographs resulted from 

TB exposures in the Philippines for two reasons. The likelihood of acquiring LTBI over a 

lifetime in the Philippines (TB incidence  >60 times higher than in the U.S.) is substantially 

higher than acquiring LTBI in the U.S. during a shorter period.  Second, >96% of TB among 

Asians in California occurs among foreign-born persons, suggesting domestic transmission 

within Asian communities is relatively uncommon.  It is conceivable that some primary TB 

occurs due to new exposures occurring during return visits to the Philippines but 80% of 

Filipinos with reported TB in California had not returned to the Philippines in the two years 

before diagnosis (unpublished data). Disease occurring due to TB exposures in the U.S. or on 

return visits to the Philippines would cause overestimation of the LTBI reactivation rate but 

would not change our primary conclusions about the lack of decline in LTBI risk over time and 

the need to extend LTBI evaluation in this population.  

CONCLUSIONS 

In a large cohort of Filipino immigrants, the rate of likely LTBI reactivation among immigrants 

with a baseline normal pre-immigration screening exam did not decline over 9 years.  The very 

high early rate of TB frequently observed among immigrants is due to imported active TB, likely 

detected as a result of active follow-up evaluation. Our findings suggest that current U.S. 

guidelines should be revised to support LTBI screening and treatment among immigrants from 

high TB-burden countries beyond the current first 5 years. 
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FIGURE LEGENDS 

Figure 1. Study flow. Overseas, pre-immigration TB exam records for a cohort of 123,114 

California-bound Filipino applicants for permanent U.S. residency were linked with the 

California TB case registry to ascertain which individuals developed TB. 

Figure 2. (a) Annual rates of likely LTBI reactivation among Filipino immigrants by year after 

overseas pre-immigration TB exam.  (b) Annual TB rates by year overseas pre-immigration 

exam among three strata of immigrants: (1) abnormal pre-immigration radiograph evaluated 

according to 1991 guidelines with sputum smears only (red), (2) abnormal pre-immigration 

radiograph evaluated according to 2007 guidelines with both sputum smears and cultures (blue) 

and (3) immigrants with normal pre-immigration radiograph (likely LTBI reactivation, black) 

Inset table summarizes estimated annual rates during Year 1, Years 2-4 and Years 5-9. 

Immigrants evaluated under 1991 and 2007 guidelines had up to 9 years or 3 years of follow-up 

time, respectively.  

Figure 3. Cumulative person-years (py) of observation (gray bars) and age-specific rate of TB 

diagnosis per 100,000 py (blue lines) (a) Among 105,987 Filipino immigrants with a normal pre-

immigration radiograph young adults contributed most py of observation. The TB rate was high 

in late adolescence, dipped in the 20s and rose to peak around age 50 (b) Among 17,127 Filipino 

immigrants with abnormal pre-immigration radiograph elderly persons contributed the most py 

of observation.  The TB was highest in the youngest age and declined consistently over time. 

Age-specific rates are smoothed with a centered weighted 10-year moving average. 
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TABLES 

Table 1. Baseline characteristics of 123,114 California-bound Filipino adults during 2001-2009 

with abnormal and normal pre-immigration radiographs.  

 

 
Abnormal pre-

immigration 

radiograph 

N =17,160 

 

Normal pre-

immigration 

radiograph 

N =105,954 

 p-value 

 n (%)  n (%)   

Male 7,791 (45)  41,765 (39)  <0.0001 

Age, years (median, IQR) 59 (47-67)  35 (22-52)  <0.0001 

Medical risks at time of overseas 

evaluation 
    

 

Diabetes mellitus
 *

 1,976 (12)  4,247 (4)  <0.0001 

Current smoking 
* 

 2,304 (13)  14,154 (13)  NS 

History of smoking 
*
 6,311 (37)  25,025 (24)  <0.0001 

Renal insufficiency 
*
 89 (<1)  168 (<1)  <0.0001 

Chronic hepatitis 
*
 28 (<1)  171 (<1)  NS 

Malignancy 
*
 302 (2)  581 (<1)  <0.0001 

History of pulmonary TB 
*
 2,693 (16)  655 (<1)  <0.0001 

Pre-immigration evaluation regimen 
†
      

CDC 1991 guidelines 11,625 (68)  81,354 (77)   

CDC 2007 guidelines 5,535 (32)  24,600 (23)   

*
 Self-reported at time of pre-immigration exam. 

† 
After October 1, 2007, applicants with an abnormal radiograph underwent sputum culture in 

addition to sputum smear. 
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Table 2: Clinical characteristics of 793 adult Filipino immigrants evaluated at SLMCEC during 

2001-2010 who were subsequently reported with TB in California. 
 

 

* TB diagnosed within 6-months of U.S. arrival in an immigrant with an abnormal pre-

immigration radiograph. 

† TB diagnosis after 6-months of U.S. arrival in an immigrant with an abnormal pre-immigration 

radiograph. 

‡TB diagnosed in an immigrant with a normal pre-immigration radiograph.  

§ Significantly different from imported TB group (chi square p-value < 0.001) 
|| 
Significantly different from imported TB group (chi square p-value < 0.01) 

** No molecular or culture confirmation

 
Abnormal pre-immigration 

radiograph 
 

Normal pre-

immigration 

radiograph 

 Imported 

TB* 

N=480 

 

Reactivation of 

Inactive TB
†
 

N=109 

 

Likely LTBI 

reactivation‡ 

N=204 

Primary site of disease         

Pulmonary 474§ 99%  99§ 91%  136 67% 

Pleural 1 <1%  3 3%  6 3% 

Lymphatic 1 <1%  3 3%  29 14% 

Other 1 <1%  3 3%  31 15% 

Missing 3 1%  1 1%  2 1% 

Sputum smear positive 
|
 60 § 13%  23 

||
 23%  60 44% 

Culture positive (any site) 343§ 71%  65 60%  103 50% 

Clinical case
 
** 136 28%  39 36%  39 19% 
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Figure 1. Study flow. Overseas, pre-immigration TB exam records for a cohort of 123,114 California-bound 
Filipino applicants for permanent U.S. residency were linked with the California TB case registry to ascertain 

which individuals developed TB.  
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Figure 2. (a) Annual rates of likely LTBI reactivation among Filipino immigrants by year after overseas pre-
immigration TB exam.  
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Fig 2(b): Annual TB rates by year overseas pre-immigration exam among three strata of immigrants: (1) 
abnormal pre-immigration radiograph evaluated according to 1991 guidelines with sputum smears only 

(red), (2) abnormal pre-immigration radiograph evaluated according to 2007 guidelines with both sputum 

smears and cultures (blue) and (3) immigrants with normal pre-immigration radiograph (likely LTBI 
reactivation, black) Inset table summarizes estimated annual rates during Year 1, Years 2-4 and Years 5-9. 

Immigrants evaluated under 1991 and 2007 guidelines had up to 9 years or 3 years of follow-up time, 
respectively.  
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Figure 3. Cumulative person-years (py) of observation (gray bars) and age-specific rate of TB diagnosis per 
100,000 py (blue lines) (a) Among 105,987 Filipino immigrants with a normal pre-immigration radiograph 
young adults contributed most py of observation. The TB rate was high in late adolescence, dipped in the 

20s and rose to peak around age 50 (b) Among 17,127 Filipino immigrants with abnormal pre-immigration 
radiograph elderly persons contributed the most py of observation.  The TB was highest in the youngest age 

and declined consistently over time. Age-specific rates are smoothed with a centered weighted 10-year 
moving average.  
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Immigration Tuberculosis Screening for Adults Immigrants to the U.S. 

 

Overview 

The pre-immigration medical exam of adult applicants (>15 years of age) for Permanent Legal 

Residency is intended to detect and treat active tuberculosis (TB), or other inadmissible 

condition, prior to U.S. arrival. This exam is conducted at designated overseas Panel Physician 

Clinics according to U.S. Centers for Disease Control and Prevention guidelines.(1)  In October 

2007, the pre-immigration exam was altered to include mycobacterial culture and directly 

observed TB therapy, among other changes which are summarized below and in Table E1.  

Immigrants with chest radiographs consistent with TB are recommended to complete post-arrival 

follow-up evaluation conducted by local or state U.S. public health agencies, and local or state 

agencies are notified of the intended arrival of the immigrant within their jurisdiction.       

 

Pre-Immigration Exam Prior to October 2007 

Prior to October 1, 2007, the tuberculosis portion of the pre-immigration exam was conducted 

according to Technical Instructions for Tuberculosis Screening and Treatment implemented in 

1991 (1991 guidelines).(2)  Adult applicants completed a medical history, physical exam and 

chest radiograph.  Applicants whose radiograph was interpreted as consistent with TB (abnormal 

radiograph) or who had symptoms consistent with TB provided three sputa for acid fast bacillus 

(AFB) smear microscopy.  Mycobacterial culture was not performed.  Applicants whose sputa 

were AFB smear positive initiated TB treatment and were authorized to travel once sputum 

smears became negative.   

 

Applicants whose radiograph was normal were authorized to emigrate for up to one year from 

the date of pre-immigration exam.  Applicants with abnormal radiographs whose sputum smears 

were AFB negative were authorized to emigrate for six months from the date of pre-immigration 

exam.      

 

Pre-Immigration Exam After October 2007 

Revised guidelines for pre-immigration evaluation were issued in 2007 and were implemented in 

the Philippines on October 1, 2007.(1)  The requirement for medical history, physical exam and 

radiograph is unchanged.   For applicants with an abnormal radiograph, TB symptoms or HIV, 

three sputa are now evaluated with mycobacterial culture in addition to AFB smears. M 

tuberculosis positive cultures undergo drug susceptibility testing.  Applicants diagnosed with TB 

are provided directly observed TB treatment with quality assured medications.  Treatment is 

monitored and cure is documented according to international standards (Table E1).   

 

The 2007 guidelines shortened the exam’s validity period for emigration. For applicants with 

normal radiographs, the exam is valid up to six months from the date of pre-immigration exam.  

For applicants with abnormal radiographs who were not diagnosed with TB (or who had 

completed TB treatment), the validity period was shortened to three months from the date of 

final mycobacterial culture results.        

 

Post-Arrival Follow-Up Evaluation 
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Immigration exam medical forms travel with immigrants and are presented at the US port of 

entry.   

Abnormal chest radiographs. For immigrants whose pre-immigration radiograph was abnormal, 

the overseas exam forms are sent to the CDC Division of Global Migration and Quarantine 

where they are transmitted electronically to local public health agencies in the immigrant’s 

destination community.  These agencies contact the arriving immigrant and consider it a high 

priority activity to conduct a post-arrival TB evaluation aimed at detecting active TB and/or 

evaluating and treating those with a diagnosis of inactive pulmonary TB (positive test for latent 

TB infection and stable radiographic abnormalities).  In California during the 2001-2010 study 

period, post-arrival evaluation was completed for 80% of Filipino immigrants with abnormal 

radiographs.  

Normal chest radiographs. Immigrants receive no recommendation for follow-up evaluation, and 

no notification of arrival is made to local or state public health agencies.  
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Table E1.  Comparison of key elements of 1991 and 2007 guidelines for pre-immigration TB 

evaluation of adult applicants for U.S. Permanent Legal Residency.  

 

 
1. CDC. CDC immigration requirements: Technical instructions for tuberculosis screening and 

treatment using cultures and directly observed therapy. Atlanta, GA; 2009. 

2. CDC. Technical instructions for medical examination of aliens. Atlanta, GA; 1991. 

3. CDC. 2013 September 23, 2013]. Available from: 

http://www.cdc.gov/immigrantrefugeehealth/guidelines/domestic/tuberculosis-guidelines.html#table1. 

 

 

 
1991 Guidelines 2007 Guidelines 

History, exam & 

chest radiograph 
Required for all adults Required for all adults 

Pre-immigration 

LTBI evaluation 
Not provided Not provided 

Length of travel 

authorization 

12 months if radiograph is normal 

Six months if radiograph is abnormal 

Six months if radiograph is normal 

Three months from negative culture results if 

radiograph is abnormal 

Laboratory 

screening 

Three sputum acid fast bacillus (AFB) 

smears if radiograph is abnormal or 

symptoms suggestive of active TB 

Three sputum AFB smears and mycobacterial 

cultures with drug susceptibility testing if 

radiograph is abnormal or symptoms suggestive 

of active TB or HIV positive 

TB treatment 

Guidance outdated with minimal 

recommendations for drug-resistant 

tuberculosis 

Instructions follow ATS/CDC/IDSA guidelines 

with expert consultation for drug-resistant and 

multi-drug resistant (MDR)TB. 

Drugs Not specified 

WHO Global Drug Facility for first-line drugs 

International Dispensary Association and WHO 

Green Light Committee for second-line drugs. 

Treatment 

monitoring 

No monitoring once AFB smear 

becomes negative 

Two sputa monthly until culture negative for 

two consecutive months.   Modified for MDR-

TB and culture-negative TB. 

Documentation  

of cure 
Not specified 

Two sputa collected for smear and culture at the 

end of treatment 

Adapted from (3)  
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