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BACKGROUND 

Describe New York City (NYC)’s tuberculosis 
(TB) false‐posi ve inves ga on (FPI) protocol  
 

Describe pa ent characteris cs, inves ga on 
characteris cs, and outcomes for FPIs  
conducted in NYC from 2011‐2016 

Specimens undergo numerous laboratory 
tests at mul ple facili es, including 
healthcare facili es, commercial  
laboratories, and public health laboratories 

 
The NYC Department of Health and Mental 

Hygiene (DOH) rou nely inves gates  
specimens with poten al false‐posi ve  
Mycobacterium tuberculosis complex (MTBC) 
culture and/or nucleic acid amplifica on test 
(NAAT) results in order to: 
 Resolve whether or not a MTBC specimen   

and/or related result belongs to the  
pa ent in ques on 

 Iden fy the most likely source/
mechanism for a false‐posi ve event 

 Prevent unwarranted an ‐TB treatment 
and public health ac vi es 

 Maintain accuracy of M. tuberculosis 
specimen results and TB cases in local 
and na onal surveillance systems 

 
NYC DOH has conducted universal  

genotyping of posi ve M. tuberculosis  
cultures since 2001 

 
Three genotyping methods were available in 

NYC during 2011‐2016: 
 Spacer oligonucleo de typing 

(spoligotyping) 
 Restric on fragment length  

polymorphism analysis (RFLP) 
 24‐loci mycobacterial interspersed  

repe ve unit‐variable number tandem     
repeat analysis (MIRU‐VNTR) 

 Genotype results are reviewed as they 
are received; discordant/unexpected  
results are flagged 

 
A pa ent with a single MTBC posi ve  

specimen was defined as a person having  
only one specimen with a posi ve MTBC 
NAAT result and/or a posi ve MTBC culture 
result  

 
Data regarding TB pa ents—including  

demographic and clinical characteris cs,  
diagnos c and clinical care, treatment,  
specimen tracking, laboratory results, case 
management and FPI inves ga on—are  
documented in NYC’s electronic TB  
surveillance and case management system 
(Maven) 

STUDY POPULATION AND DATA ANALYSIS 

METHODS DISCUSSION RESULTS 
260 specimens had a FPI in NYC between 2011‐2016 
246 pa ents had a specimen inves gated 

14 (6%) pa ents had more than 1 specimen inves gated 
178 (72%) pa ents had a single MTBC posi ve specimen 

23 inves ga ons involved more than one specimen with a poten al false‐posi ve 
result; among these, the median number of specimens per inves ga on was 2 
(range: 2‐7) 

Figure 1. Specimens investigated by initiating group (n=260)  

OBJECTIVES 
Figure 6. Sources of error among specimens with a confirmed  
false-positive outcome (n=53) 

Facili es  Specimens  
n  %  n  % 

All facili es 33 ‐ 260 ‐ 

Private hospital 20 61 86 33 

Private laboratory 4 12 55 21 

Public hospital 5 15 40 15 

Public laboratory 4 12 79 31 

Median number of specimens per facility (range)    3 (1‐71)  

  

Unlikely false‐posi ve 
57% (n=148) 

Confirmed false‐posi ve 
20% (n=53) 

23% (n=59) 
Inconclusive false‐posi ve 

Figure 3. FPI outcomes for specimens investigated (n=260)  

70% of specimens were referred by NYC DOH physicians and  
case managers (n=182)  

15% of specimens were referred by laboratorians (n=40)  

1% of specimens were referred by non‐DOH physicians (n=2) 

14% of specimens were referred through review of genotyping 
results (n=36) 

Table 3. Anatomical sources of specimens investigated (n=260) 

  n  % 

Pulmonary specimens1
 233 90 

Extrapulmonary specimens2
 27 10 

1. Pulmonary consisted of sputum (n=208), bronchial fluid (n=19), lung (n=4), endotracheal fluid (n=1), and trachea (n=1) specimens.  
2. Extrapulmonary consisted of lymph node (n=4), breast (n=3), pus (n=2), ear (n=1), gastric fluid (n=1), pancrea c fluid (n=1), pleural fluid (n=7), 
spinal cord (n=1), urine (n=1), whole blood (n=3), and other (n=3) specimens. 

Table 4. Facilities involved in FPIs by facility type and number of  
specimens investigated  

15 pa ents with a confirmed false‐posi ve specimen completed treatment and were 
counted as TB cases 

7  had at least one other specimen with a posi ve MTBC result 
For 8 pa ents, the inves gated specimen was the sole posi ve MTBC specimen 

Table 5. Select clinical characteristics among patients with a  
single MTBC positive specimen who had a confirmed false-positive 
outcome and completed anti-TB treatment (n=8)  

64% (n=34) 
Cross‐contaminated 13% (n=7) 

Species misiden fied 

Mislabeled 

Unknown causes 

11% (n=6) 

Contaminated by a  
laboratory control strain 
6% (n=3) 

6% (n=3) 

  n % 
Pulmonary only site of disease 146 84 
Extrapulmonary only site of disease 16 9 
Both pulmonary and extrapulmonary site of disease 13 7 
Single MTBC posi ve specimen 132 75 
Posi ve test for TB infec on1 97 80 
Previous history of ac ve TB 14 8 
Contact of an infec ous TB pa ent 1 <1 
Human immunodeficiency virus (HIV) infec on2 15 13 
One or more medical TB risk factor(s)3

 65 37 
One or more medical condi on(s)4 120 69 
Abnormal chest‐radiograph5 162 94 
        Abnormal and consistent with TB chest radiograph 144 89 
                    Cavitary chest radiograph 19 13 
Abnormal imaging6 127 100 
         Abnormal and consistent with TB imaging 113 89 
Symptoma c7

 129 74 
        Cough 90 70 
        Hemoptysis 27 21 
1. Of 122 (70%) pa ents with a test for TB infec on. 2. Of 117 (67%) pa ents with a test for HIV infec on 3. Medical TB risk  
factors included TNF‐alpha antagonist therapy, incomplete latent tuberculosis infec on (LTBI) therapy, post‐organ  
transplanta on, diabetes mellitus, end‐stage renal disease, immunosuppression (not HIV), other. 4. Ever diagnosed with one or 
more medical condi on(s), including diabetes, hepa s, other cancer, leukemia/lymphoma, renal dialysis‐peritoneal, renal  
dialysis‐hemodialysis, gastrectomy/jejunoileal bypass, chronic renal insufficiency, rash, other. 5. Of 172 (98%) pa ents who  
received a chest‐radiograph. 6. Of 127 (73%) pa ents who received a CT‐scan, MRI, PET, or other imaging. 7. In addi on to 
cough and hemoptysis, symptoms included fever, night sweats, chest pain, swollen glands, involuntary weight loss, other. 
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Figure 4. Specimens by FPI outcome and year FPI initiated (n=260) 

Figure 5. Reasons for determination of inconclusive false-positive  
outcomes (n=59) 

Contamina on suspected but 
source of possible contamina on 
could not be determined (n=4) 

More than 1 specimen processed 
together with iden cal genotyping; 
source of possible contamina on 
could not be dis nguished (n=19) 

Pure isolate could 
not be obtained from 
mixed culture (n=10) 

Other 
(n=11) 

NAAT without 
MTBC culture 

(n=15) 

7% 

32% 

61% 

28% 

42% 

30% 

Unavailable genotyping (n=36) 

NYC has a long‐standing and systema c 
process to iden fy and inves gate poten al 
false‐posi ve MTBC results 

 
Inves ga ons are ini ated through a variety 

of mechanisms  
  
Genotyping is an essen al tool in the 

iden fica on and inves ga on of poten al 
false‐posi ve specimens 
 Universal genotyping, mely receipt of  

results, and systema c review of  
genotyping data facilitate the use of  
genotyping to compare specimens in 
these inves ga ons 

 61% of inconclusive inves ga ons were 
due to incomplete or unavailable  
genotyping  results 

 
Single MTBC posi ve results are an important 

factor in the iden fica on of pa ents with a 
poten al false‐posi ve specimen 
 May be more challenging to inves gate 

these specimens, as addi onal specimens 
are not available for DST and genotyping 
confirma on/comparison 

 
Confirmed false‐posi ve results were found 

across public and private facility types and  
resulted from a variety of causes 
 64% were a result of laboratory  

cross‐contamina on 
 Inves gators iden fied several instances of 

contamina on or error events involving  
mul ple specimens processed together 

 
Though labor intensive, false‐posi ve  

inves ga ons inform clinical care, laboratory 
processes, and public health ac vi es 

 
Treatment decisions and final determina on 

of case verifica on are made by the pa ent’s 
physician 
 Based on clinical judgement and informed 

by FPI results, pa ent data, and  
epidemiologic data 

 
Close collabora on with laboratories and 

healthcare providers is crucial at all stages of 
the false‐posi ve inves ga on process 
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FALSE-POSITIVE INVESTIGATION STEPS 
Ini a on: NYC DOH ini ates a FPI based on referrals from NYC DOH clinicians, case  
managers, laboratorians, molecular epidemiologists, or non‐DOH clinicians due to: 

 Clinical suspicion  
Pa ent with a single MTBC posi ve specimen and for whom the physician has a 

low clinical suspicion of TB 
A new posi ve culture in a pa ent who previously culture‐converted 
Discrepancies in the drug‐suscep bility test (DST) results across a pa ent’s isolates 

Laboratory inquires due to suspected cross‐contamina on 
Genotyping results 

Discordant genotypes among specimens from the same pa ent 
Matching genotypes among unrelated pa ents 
Rare strains in mul ple pa ents within a short me span 
TB laboratory control strains (H37Rv/Ra) 

Inves ga on:  
Laboratories/facili es, trea ng physicians, and NYC DOH staff are no fied 
Facili es provide a list of specimens collected and processed during the same 

meframe as the inves gated specimen and send addi onal specimens from the same 
pa ent(s) for DST and genotyping, when applicable  

NYC DOH reviews specimen collec on and processing dates, DST results, acid‐fact  
   bacilli (AFB) smear status, and genotype results from pa ents who had specimens  

collected and/or processed at the same facility during the same meframe 
NYC DOH reviews addi onal genotyping and DST results for subsequent specimens as  
   available 

Results:  NYC DOH works collabora vely with laboratories and healthcare facili es to  
iden fy sources of contamina on or error. Inves gated specimens are categorized as 
“confirmed false‐posi ve”, “inconclusive false‐posi ve”, or “unlikely false‐posi ve”  
according to the criteria listed in Table 1 

Dissemina on of results and determina on of pa ent TB status:  
Clinicians, NYC DOH staff, and laboratories are no fied of the inves ga on results 
Physicians use the results, along with clinical and diagnos c data, to determine if  

pa ents should con nue an ‐TB treatment and remain verified cases of TB 
NYC DOH updates the local and na onal surveillance registries as applicable 

Outcomes  Defini ons  Reasons 

Confirmed 
false‐posi ve 

Specimen was contaminated  
OR  
Specimen did not belong to 
the pa ent                                           

Cross contamina on 

Contaminated medical device 

Contamina on with a TB  
laboratory strain  (H37Rv/Ra) 

Species misiden fica on 

Specimen mislabeling 

Inconclusive  
false‐posi ve 

Unable to determine if  
contamina on occurred 
OR  
Unable to determine source  
of contamina on or error                                                                                                          

Contamina on source could not be  
iden fied 

Unable to perform further TB tes ng 
(i.e. DST or genotyping) 

Pa ent did not have an addi onal  
specimen available to confirm  
genotyping  results 

Unlikely 
false‐posi ve 

Specimen had a true result  
AND  
Specimen belonged to the  
pa ent                                                                       

Genotypes did not match those of other 
specimens processed with the  
inves gated specimen 

Specimen had a unique genotype 

Addi onal specimen confirmed the  
previous genotype results 

Table 1. FPI outcomes, definitions, and reasons used to categorize  
specimens involved in investigations 

Physician stopped 
treatment before 

FPI completed  

Never ini ated 
treatment  

Died, were lost, or moved 
before FPI completed 

Completed treatment 
before FPI completed  

Completed treatment 
a er FPI completed  
21% (n=10) 

10% (n=5) 

Physician stopped 
treatment a er FPI 
completed  
19% (n=9) 

12% (n=6) 

22% (n=11) 

16% (n=8) 

Figure 7. Treatment outcomes among patients having a specimen 
with a confirmed false-positive outcome (n=49) 

  n % 
Pulmonary only site of disease 7 88 
Extrapulmonary only site of disease 1 12 
Posi ve test for TB infec on1 4 80 
Contact of an infec ous TB pa ent 1 13 
HIV infec on2 1 14 
One or more medical TB risk factor(s)3

 4 50 
One or more medical condi on(s)4 3 38 
Abnormal chest‐radiograph5 7 88 
        Abnormal and consistent with TB chest radiograph 7 100 
Abnormal imaging6 3 100 
        Abnormal and consistent with TB imaging 3 100 
Symptoma c7

 5 63 
        Cough 3 60 
        Hemoptysis 1 20 
1. Of 5 (63%) pa ents with a test for TB infec on. 2. Of 7 (88%) pa ents with a test for HIV infec on 3. Medical TB risk factors included 
TNF‐alpha antagonist therapy, incomplete LTBI therapy, post‐organ transplanta on, diabetes mellitus, end‐stage renal disease,  
immunosuppression (not HIV), other. 4. Ever diagnosed with one or more medical condi on(s), including diabetes, hepa s, other 
cancer, leukemia/lymphoma, renal dialysis‐peritoneal, renal dialysis‐hemodialysis, gastrectomy/jejunoileal bypass, chronic renal  
insufficiency, rash, other. 5. Of 8 (100%) pa ents who received a chest‐radiograph. 6. Of 3 (38%) pa ents who received a CT‐scan, MRI, 
PET, or other imaging. 7. In addi on to cough and hemoptysis, symptoms included fever, night sweats, chest pain, swollen glands,  
involuntary weight loss, other. 

Table 2. Select clinical characteristics among patients with a 
specimen referred by a physician or case manager (n=175)  

Figure 2. Number of specimens by year FPI initiated (n=260) 
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REASONS FOR UNAVAILABLE GENOTYPING 


