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Objectives: To evaluate the performance of QuantiFERON-TB Gold Plus (QFT-Plus) on Mycobacterium tu- 

berculosis (MTB) infection test among registered village doctors from China. 

Methods: MTB infection of the registered village doctors in Zhongmu County were tested using QFT- 

Plus and two other interferon-gamma release assays (IGRAs) in parallel: QuantiFERON-TB Gold In-Tube 

(QFT) and T-SPOT.TB (T-SPOT). Retests were carried out for baseline positives at 3 and 6 months later, 

respectively. 

Results: A total of 616 village doctors were included in the baseline examination. The positivity of QFT, 

QFT-Plus and T-SPOT was 27.91% (168/602), 31.22% (187/599) and 27.70% (169/610), respectively. The con- 

cordance between QFT and QFT-Plus was 94.81% (Kappa coefficient: 0.87) and between T-SPOT and QFT- 

Plus was 88.93% (Kappa coefficient: 0.73). Reversions were frequently observed for all three assays. With 

respect to QFT-Plus, the quantitative results of reversions in the serial testing were mostly distributed 

in an “uncertain range” zone (0.2-0.7 IU/mL). Similar patterns of distribution were observed for QFT and 

T-SPOT as well. 

Conclusion: Village doctors should gain more attention as an at-risk group for TB infection control in 

rural China. Our results support, by means of serial testing, a good agreement between QFT-Plus and QFT 

in Chinese population. 

© 2019 The British Infection Association. Published by Elsevier Ltd. All rights reserved. 
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Latent tuberculosis infection (LTBI) management in high-risk

roups is a new priority action for the End TB Strategy. 1 Interferon-

amma release assays (IGRAs) and tuberculin skin test (TST) have

een recommended for testing Mycobacterium tuberculosis (MTB)

nfection. 2,3 Our findings of a population-based multicenter cohort

tudy indicated the prevalence of LTBI, estimated by one commer-

ial IGRAs (QuantiFERON-TB Gold In-Tube, QFT), in the general ru-

al population ranged between 13.5% and 19.8% in study sites with
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aried tuberculosis (TB) epidemic situations. 4 Moreover, our results

howed the performance of TST was influenced by multiple factors

ncluding BCG vaccination and aging, and it was not suitable for

onitoring infection status by serial testing. 5 In practice, IGRAs

howed limitations in sensitivity and consistency as well. The sen-

itivity of QFT and T-SPOT.TB (T-SPOT), another available IGRA, was

eported to be approximately 80%, which limited their using as a

ule out test for active TB. 6 In addition, several reports have pro-

osed caution in interpreting QFT results close to the assay cut-off,

here assay variability is more likely associated with inconsistent

esults observed in serial testing. 7 Therefore, improvements are

eeded for MTB infection diagnosis in order to more accurately

dentify individuals with recent TB infection for subsequent

ntervention. 
eserved. 
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Recently, QuantiFERON-TB Gold Plus (QFT-Plus), as a new gen-

eration of QFT, was developed with two TB-specific antigens tubes

(TB1 and TB2). TB1 tube induces a specific CD4 + T-cells response,

and TB2 was designed to induce interferon- γ (IFN- γ ) production

by both CD4 + and CD8 + T-cells. It has been reported that QFT-Plus

has increased sensitivity compared to QFT with some capability to

identify recent infection among contacts. 8,9 However, the perfor-

mance of QFT-Plus has not been evaluated in Chinese populations.

Given the lack of a golden standard for MTB infection testing, we

compared the performance of QFT-Plus with the other available

IGRAs, QFT and T-SPOT.TB (T-SPOT), by means of serial testing in

a specific population. 10 Village doctors are considered at high risk

of TB exposure as they are involved in early case finding, referral

and clinical management in TB control system in China. However,

MTB infection status of village doctors has not been widely investi-

gated despite of the well-known occupational exposure. Therefore,

aiming to evaluate the performance of QFT-Plus and to clarify MTB

infection burden in village doctors, a prospective study was con-

ducted to examine the prevalence and persistence of MTB infection

by serial testing of QFT, QFT-Plus and T-SPOT in parallel. 

Materials and methods 

Study design and participants 

The study aims to evaluate the prevalence of MTB infection and

to track the persistence of infection by serial testing of QFT, QFT-

Plus and T-SPOT in village doctors in China. The baseline exami-

nation was conducted in April 2017 and baseline positives for any

test were retested 3 and 6 months later. 

All of the village doctors registered in Zhongmu county, Henan

Province of China were included in the study. The inclusion crite-

ria included: licensed doctor worked in the local village clinic or

community health center; being able to complete the investiga-

tions and tests during the study duration; and voluntarily signed

the informed consent form. The exclusion criteria included: with

current active TB or self-reported prior TB; pregnant or lactating

women or women preparing for pregnancy. 

Ethical review 

The study protocol was approved by the ethics committees of

the Institute of Pathogen Biology, Chinese Academy of Medical Sci-

ences (No: 2016-I2M-1-013). 

Baseline survey 

For each study participant, socio-demographic information was

collected by a standardized questionnaire administered by trained

interviewers. Data collected included age, gender, educational level,

self-reported history of close contact with TB patients, smoking

status (never smoked or ever smoked), current alcohol drinking

status (never used or ever used) and history of type 2 diabetes

mellitus (T2DM) (self-reported and/or fasting blood glucose higher

than 7.0 mmol/L at baseline examination). Digital chest radiography

(CXR) was performed on each study participant to exclude individ-

uals with active TB. Height, weight and the presence of BCG scars

were checked as well. 

Venous blood was collected in a single tube for QFT, QFT-Plus,

T-SPOT. All of the three IGRAs were performed in strict compliance

with the recommendations of the manufacturer. A cutoff value of

0.35 IU/mL was used for QFT and QFT-Plus. Positive results for T-

SPOT were defined by counting the Spot-forming cells with a cut-

off value of ≥ 6 spots using blood less than 8 h from blood draw.

In addition, blood biochemical examinations were performed for

each participant as well. 
erial testing 

For baseline positives for each of the three tests, retesting was

onducted twice at 3 and 6 months after baseline survey, to deter-

ine the persistence of the positive results. Individuals with base-

ine negative results for all three tests were not retested. 

tatistical analysis 

Continuous variables were presented by means of median value

nd interquartile range (IQR). Body mass index (BMI) was cal-

ulated as weight over height squared (kg/m 

2 ) and was fur-

her categorized as underweight ( < 18.5 kg/m 

2 ), normal weight

18.5 to 24.0 kg/m 

2 ), overweight (24.0 to 28.0 kg/m 

2 ) or obese ( ≥
8.0 kg/m 

2 ). Baseline positives were grouped by the serial testing

esults as persistent positive (being positive for both retests), per-

istent reversed (being negative for both retests) and unstable (be-

ng negative for any one retest). 

Pearson’s Chi-squared test was used to compare the distribu-

ion of categorical variables in the study participants. To identify

otential factors related to MTB infection (defined by being posi-

ive for all three assays), variables showing significant relations in

nivariate analysis were included in unconditional multiple logistic

egression analyses, and the associations were presented by means

f odds ratio (OR) and 95% confidence interval (CI). The agreement

etween the assays was evaluated using the Cohen’s kappa coef-

cient. Data were analyzed using Statistical Analysis System (SAS

.2; SAS Institute Inc., NC, USA) and GraphPad Prism version 5.0. 

esults 

There were 625 of 653 registered village doctors participated

n the baseline survey with a response rate of 95.71%. After ex-

luding 9 participants due to incomplete data, 616 participants

ere included in this study. Table 1 shows major characteristics

f the study participants and the baseline results of three assays

QFT, QFT-Plus, T-SPOT). Overall, 68.34% (421/616) of the partici-

ants were male and three quarters (77.60%) were older than 40

ears with a median age of 47 years (IQR: 41-56 years). 29.06%

179/616) participants reported ever smoking and 25.49% (157/616)

eported current alcohol drinking. The prevalence of diabetes mel-

itus type 2 (T2DM) was 8.97% (56/616) and of overweight or obese

ith (BMI ≥ 24.0 kg/m 

2 ) was 70.13% (432/616). About two thirds of

he participants (64.45%, 397/616) reported a history of close con-

act with TB patients. At baseline, the positivity of QFT, QFT-Plus

nd T-SPOT were 27.91% (168/602), 31.22% (187/599) and 27.70%

169/610), respectively. No indeterminate result was reported for

ll three assays. 

As for the association analysis ( Table 2 ), MTB infection was de-

ned to be positive for all three assays. Only age was found to

e significantly associated with the risk of MTB infection in our

tudy population. The findings were not changed when alterna-

ively defining MTB infection by being positive for any of the three

ests (Supplementary Table 1). 

The agreements across the three assays at baseline were sum-

arized in Table 3 . The concordance between QFT and QFT-Plus

as 94.81% with a Kappa coefficient of 0.87 (95% CI: 0.83-0.92)

nd between T-SPOT and QFT-Plus was 88.93% with a Kappa co-

fficient of 0.73 (95% CI: 0.67-0.79). When using an alternative

efinition of QFT-Plus positivity (being positive for both TB1 and

B2), the concordance between QFT and QFT-Plus was 96.01% with

 Kappa coefficient of 0.90 (95% CI: 0.86-0.94) and between T-SPOT

nd QFT-Plus was 90.33% with a Kappa coefficient of 0.76 (95% CI:

.70-0.81). 

Fig. 1 shows the retesting results of QFT, QFT-Plus and T-SPOT

mong their baseline positives. T-SPOT showed the highest
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Table 1 

Characteristics of the study population. 

n % 

Age (years) 

20–29 40 6.49 

30–39 98 15.91 

40–49 234 37.99 

50–59 113 18.34 

≥ 60 131 21.27 

Gender 

Male 421 68.34 

Female 195 31.66 

Highest education level 

Middle school or lower 41 6.65 

High school 436 70.78 

College or higher 139 22.56 

Smoking 

Never smoked 437 70.94 

Ever smoked 179 29.06 

Current alcohol drinking 

No 459 74.51 

Yes 157 25.49 

BCG scars 

Absent 128 20.78 

Present 488 79.22 

BMI (kg/m 

2 ) 

< 18.5 12 1.95 

18.5-24.0 172 27.92 

24.0-28.0 277 44.97 

≥ 28.0 155 25.16 

T2DM 

∗

No 568 91.03 

Yes 56 8.97 

Have close contact with TB patients 

No 397 64.45 

Yes 219 35.55 

QFT test 

Negative 434 72.09 

Positive 168 27.91 

QFT-Plus test 

Negative 412 68.78 

Positive 187 31.22 

T-SPOT test 

Negative 441 72.30 

Positive 169 27.70 

Abbreviation: BCG, Bacillus Calmette–Guérin; BMI, body mass index; IQR, interquar- 

tile range; QFT, QuantiFERON-TB Gold In-Tube; QFT-Plus, QuantiFERON-TB Gold 

Plus; T2DM, type 2 diabetes mellitus; TB, tuberculosis; T-SPOT, T-SPOT.TB. 
∗ Self-reported and/or fast blood glucose higher than 7.0 mmol/L at baseline. 
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Table 2 

Identification of potential factors associated with tuberculosis infection. 

TB infection p for χ2 Adjusted OR 

rate ∗ n / N (%) test (95% CI) 

Gender 0.002 

Female 28/195 (14.36) Reference 

Male 106/421 (25.18) 1.36 (0.81–2.29) 

Age (years) < 0.001 

20-40 12/138 (8.70) Reference 

40-50 48/234 (20.51) 2.47 (1.25–4.88) 

≥ 50 74/244 (30.33) 3.81 (1.93–7.51) 

Highest education level 0.069 

Middle school or lower 4/41 (9.76) 

High school 104/436 (23.85) 

College or higher 26/139 (18.71) 

Smoking 0.030 

Never smoked 85/437 (19.45) Reference 

Ever smoked 49/179 (27.37) 1.13 (0.72–1.77) 

Current alcohol drinking 0.079 

No 92/459 (20.04) 

Yes 42/157 (26.75) 

BCG scars 0.839 

Absent 27/128 (21.09) 

Present 107/488 (21.93) 

BMI (kg/m 

2 ) 0.359 

< 18.5 1/12 (8.33) 

18.5-24.0 34/172 (19.77) 

24.0-28.0 68/277 (24.55) 

≥ 28.0 31/155 (20.00) 

T2DM 

† 0.048 

No 116/560 (20.71) Reference 

Yes 18/56 (32.14) 1.36 (0.74–2.51) 

Have close contact with TB patients 0.458 

No 90/397 (22.67) 

Yes 44/219 (20.09) 

Abbreviation: BCG, Bacillus Calmette–Guérin; BMI, body mass index; CI, confidence 

interval; IQR, interquartile range; OR, odds ratio; T2DM, type 2 diabetes mellitus; 

TB, tuberculosis. 
∗ TB infection was defined as be positive for all three tests (QFT, QFT-Plus, T- 

SPOT). 
† With self-reported history of diabetes and/or fast blood glucose higher than 

7.0 mmol/L at baseline test. 
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ersistent positive rate (88.41%, 122/138) as compared to QFT

79.41%, 108/136) and QFT-Plus (77.92%, 120/154) ( p = 0.021).

tudy participants were classified into 3 groups according to the

ersistence of the results from the retesting: persistent positive,

ersistent reversion and unstable group. With respect to QFT-Plus,

he majority of the quantitative values of reversions in serial test-

ng were distributed in an “uncertain range” zone (0.2-0.7 IU/mL)

s shown in Fig. 2 . Similar patterns of distribution were observed

or QFT and T-SPOT as well (Supplementary Figure 1 and Figure

). Multiple comparisons were conducted among the three groups

ith respect of the baseline TB1, TB2 and TB2-TB1 values. The

aseline IFN- γ values of TB1 and TB2 were dramatically higher in

ersistent positive group than in unstable group ( p = 0.003) and

n persistent reversion group ( p = 0.001). However, the TB2-TB1

esults of the persistent reversion group showed a marginally

ignificant higher baseline IFN- γ level as compared to persistent

ositives. 

When stratified the retests results of QFT-Plus by baseline re-

ults of TB1 and TB2, 3.01% (4/133) of TB1 + /TB2 + , 87.50% (7/8)

f TB1 + /TB2- and 69.23% (9/13) of TB1-/TB2 + were persistent re-

ersed, respectively (Supplementary Table 2). 
Results of 6-month retest for study participants with dis-

ordant baseline results (QFT-/QFT-Plus + and T-SPOT-/QFT-Plus + )

ere showed in Supplementary Figure 3. Among 25 participants

ith baseline QFT-/QFT-Plus + , 19 (76.00%) were QFT-/QFT-Plus-

nd 4 (16%) were QFT + /QFT-Plus + in retest. Among 39 participants

ith baseline T-SPOT-/QFT-Plus + , 18 (46.15%) were T-SPOT-/QFT-

lus- and 12 (30.77%) were T-SPOT + /QFT-Plus + . Original quanti-

ative values of serial tests for study participants with discordant

aseline results across QFT, QFT-Plus and T-SPOT were reported in

upplementary Tables 3–6. 

iscussion 

To our knowledge, this is the first study to evaluate the per-

ormance of QFT-Plus in a Chinese population by means of serial

esting as compared with QFT and T-SPOT. We found village doc-

ors have a markedly higher prevalence of MTB infection as com-

ared to local general population. Reversions occurred for all three

ssays during retests, QFT-Plus showed higher positivity at baseline

est and higher reversions in serial tests. Majority of the reversion

ight be explained by the biological variability and technical limi-

ations around the cut point, but it could not be excluded the pos-

ibility of infection clearance. 

China established rural primary healthcare system in 1960–70s,

illage clinics, township health centers and county hospitals are

he foundation of the three-level health service system. 11 By the

nd of 2013, China had 1.08 million registered village doctors

ho serve the bottom-tier and provide basic medical services to
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Table 3 

Agreement between baseline results of QFT-Plus, QFT and T-SPOT. 

QFT-Plus positivity was defined by positive for TB1 or TB2 

Total QFT-Plus-/ QFT- n (%) QFT-Plus + / QFT + n (%) QFT-Plus-/ QFT + n (%) QFT-Plus + / QFT- n (%) Kappa (95% CI) Concordant(%) 

597 407 (68.17) 159 (26.63) 5 (0.84) 26 (4.36) 0.87 (0.83-0.92) 94.81 

QFT-Plus-/T-SPOT- n (%) QFT-Plus + /T-SPOT + n (%) QFT-Plus + /T-SPOT- n (%) QFT-Plus-/T-SPOT + n (%) 

594 388 (65.32) 140 (23.57) 44 (7.41) 22 (3.70) 0.73 (0.67-0.79) 88.93 

QFT-Plus positivity was alternatively defined by positive for both TB1 and TB2 

Total QFT-Plus-/ QFT- n (%) QFT-Plus + / QFT + n (%) QFT-Plus-/ QFT + n (%) QFT-Plus + / QFT- n (%) Kappa (95% CI) Concordant(%) 

597 422 (70.69) 154 (25.80) 11 (1.84) 10 (1.67) 0.91 (0.88–0.95) 96.48 

QFT-Plus-/T-SPOT- n (%) QFT-Plus + /T-SPOT + n (%) QFT-Plus + /T-SPOT- n (%) QFT-Plus-/T-SPOT + n (%) 

594 406 (68.35) 136 (22.90) 26 (4.38) 26 (4.38) 0.78 (0.72–0.84) 91.25 

Abbreviation: CI, confidence interval; QFT, QuantiFERON-TB Gold In-Tube ; QFT-Plus, QuantiFERON-TB Gold Plus; T-SPOT, T-SPOT.TB. 

Fig. 1. Results of serial QFT, QFT-Plus and T-SPOT tests for baseline positives . Retests were performed for baseline positives after 3 months and 6 months for QFT (A), 

QFT-Plus (B) and T-SPOT (C), respectively. Study participants were then grouped by retests results as persistent positive (being positive for both retests), persistent reversed 

(being negative for both retests) and unstable (being negative for any one retested). (A) Among 136 baseline QFT positives, 108 participants had persistent positive results 

and 8 had persistent reversion results in the follow-up tests. (B) Among 154 baseline QFT-Plus positives, 120 participants were persistent positive in the follow-up tests and 

34 showed negative results in any of the follow-up tests. (C) Among 138 baseline T-SPOT positives, 122 participants were persistent positive in the follow-up tests and 16 

showed negative results in any of the follow-up tests. (D) The proportion of persistent positivity for T-SPOT (88.41%) was the highest among three tests (comparison among 

the groups by the Kruskal–Wallis test, p = 0.021). 
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rural residents. In the present study, the prevalence of MTB in-

fection among village doctors was higher than that in the general

population of the study site (QFT: 27.91% vs 15.52%), 4 with occu-

pational exposure being the likely explanation. 12,13 However, the

association of infection with close contact with active TB patients

was not observed in our study possibly because the majority of

the study participants reported a history of close contact (64.45%),

limiting the power of our study to disclose the relation between

the exposure and the infection status. Alternatively, exposure to

active TB was unknown and underreported. 

Reversion occurred during retests for all three assays in the

present study. Host immunological status and analytical variabil-

ity have been suggested influence IGRAs repeatability. 14,15 Results

close to the cutoff value more frequently fluctuate as a cause of

conversion or reversion. 7,16 Therefore, standard operational proto-

cols are needed for laboratory internal quality assurance to min-

imize potential systematic bias. 17 –19 In addition to technical vari-

ability, the impact of the individual’s host immune response and

biological variability could also explain reversion. However with-

out a gold standard of latent MTB infection, it is difficult to de-

termine the valid infection status for fluctuating results, especially

when close to the cut point. Hence, several investigators have sug-
ested the introduction of a zone of uncertainty between 0.2 and

.7 IU/mL for QFT. 7,12 Our results are consistent with such findings

hat most study participants with reversions had a baseline results

round the cutoff value for all three assays. Still, prospective stud-

es are needed to clarify the infection status of the individuals with

uch assay variability and their risk for developing active disease. 

It has been reported that QFT-Plus showed improved sensitivity

o identify MTB infection especially recent infection, 20 but several

tudies from low TB epidemic countries reported a similar sensi-

ivity of QFT-Plus when compared to QFT. 21 –25 The suggested ad-

antage of QFT-Plus are the added CD8 antigens as a biomarker for

ntracellular TB burden and in LTBI, more likely to improve perfor-

ance in patients recently exposed to TB and from regions with

igher risk of infection transmission. We reported the annual QFT

onversion rate was 1.5% in the general rural population, which

ight be higher in village doctors. 5,26 Therefore, we anticipated a

ifferent performance of QFT-Plus in this highly exposed health-

are worker population. Indeed, our results showed that in com-

ared with QFT and T-SPOT, QFT-Plus showed higher positivity at

aseline. However, 12.99% of baseline QFT-Plus positives reverted

o negative when retested and the rate of reversion was signifi-

antly higher than QFT (5.88%) and T-SPOT (6.52%). This raises a
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Fig. 2. Distribution of QuantiFERON-TB Gold Plus (QFT-Plus) quantitative values in serial tests for baseline positives . According to the retest results, participants with 

baseline QFT-Plus + (i.e. TB1 + /TB2 + , TB1-/TB2 + , TB1 + /TB2-) were classified into three groups: persistent positive (being positive for both retests), persistent reversed (being 

negative for both retests) and unstable (being negative for any one retested). The distribution patterns of quantitative values of IFN- γ level in all three serial tests were 

shown for TB1 (A) and TB2 (B) for these three groups respectively (the differences were tested by Wilcoxon test). Baseline quantitative values of TB1, TB2 and TB2-TB1 were 

compared between the three groups (C). As compared to persistent positives, persistent reversion group showed significantly lower baseline IFN- γ level for TB1 and TB2 but 

marginally higher baseline IFN- γ level for TB2-TB1 (the differences were tested by the Kruskal–Wallis test). 
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uestion whether the higher QFT-Plus baseline positivity attributed

o improved sensitivity or not. 

Based on the QFT-Plus product information, TB1 contains long

eptides eliciting a CD4 + T-cells response whereas TB2, beside

he same long peptides, contains additional short peptides specific

or the CD8 + T-cells. Several studies have described that CD8 +
-cells play a unique function in the recognition and contain-

ent of intracellular infection with MTB, an increase of the CD8

-cells responses has been observed to be associates with MTB

oad. 27 –29 Additionally, a strong CD8 + T-cells response has been

dentified as well among recently exposed contacts of patients

ith active TB. 28,30 Observational studies found the difference

etween the two antigen tubes (TB2-TB1), used as an indirect

stimate of specific CD8 + T-cell activation, is associated with

actors indicating increased MTB exposure, suggesting a possible

ole in identifying individuals with recent infection who at greater

isk of progression to active TB. 17 In our study, based on retesting

esults, we classified baseline positives into three groups: persis-

ent positive, persistent reversed and unstable. Infection clearance

aused test reversion could not be completely excluded for those

ith persistent reversion. Consistently, individuals with persistent

eversion were found with significant lower TB1 and TB2 but

arginally significant higher baseline TB2-TB1 as compared to

hose persistent positives. It suggests indirectly that individuals
ith persistent reversion might be recently infected at baseline

ith subsequent infection clearance during the short term before

etesting. Therefore, as compared to QFT and T-SPOT, the highest

aseline positivity for QFT-Plus might be explained at least partly

y improved sensitivity to recent infection which under higher

isk of clearance in the short term. 

In addition, baseline TB1 + /TB2- might be false QFT-Plus posi-

ive because most of them (87.50%, 7/8) got persistent reversion

n the following retests as shown in Supplementary Table 2. When

sing an alternative positivity definition for QFT-Plus as being pos-

tive for both TB1 and TB2, the agreements between QFT-Plus and

FT/T-SPOT were improved. Therefore, the results of TB1 and TB2

ight provide more information to clarify host infection status. 

When interpreting the results of the present study, several

imitations should be kept in mind. First, as an observational study

e only provided indirect evidence to support the potentially

mproved sensitivity of QFT-Plus. Longitudinal studies are needed

o confirm QFT-Plus has the capability to identify recent infections

upported by recorded exposure and identify those at risk of

nfection clearance or developing active disease. Second, limited

ample size makes evaluation of the factors associated with discor-

ance between assays and serial tests difficult. Third, the intervals

etween retests were non-standardized which varied from several

eeks to several months in previous studies. Re-exposure and
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new infection related conversion could not be excluded especially

in high-risk populations, which might lead to misclassification of

the study participants. Fourth, individuals who were negative by

all 3 assays were not retested in our study which limited us to

examine variability of results for them. However, such retests will

be conducted in yearly follow-up investigation in order to evaluate

the conversion of the assays. 

In conclusion, village doctors, as an occupationally exposed

population, should gain more attention for TB infection control

in rural China. Test reversion occurred for all three assays, which

might be mostly explained by the testing variability for the results

around the cutoff point but infection clearance could not be ex-

cluded completely. Our results support the use of QFT-Plus as a

replacement for QFT in Chinese population given the good agree-

ment between the two assays. 
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