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Objectives

To compare the rate disparity between outcomes (overall survival (OS), progression-free survival (PFS), and safety) of concurrent chemoradiation (cCRT) followed by durvalumab in two patient cohorts with locally advanced (LA) stage III non-small cell lung cancer (NSCLC), one non-Hispanic White (NHW), and the other Latin-American.



Methods

A multicenter retrospective study was performed, including 80 Hispanic and 45 NHW LA stage III NSCLC patients treated with cCRT followed by durvalumab. Both cohorts were analyzed in terms of main outcomes (OS, PFS, and safety) and compared between them and with the PACIFIC trial population outcomes. The efficacy-effectiveness gap was assessed using an efficacy-effectiveness (EE) factor that was calculated by dividing each cohort median overall survival by the corresponding reference OS from the PACIFIC trial. In both cohorts, results of PD-L1 testing were recorded, and the main outcomes were compared according to PD-1 expression levels (≥50%, 1–49%, and <1%).



Results

For the entire population (N=125), the overall response rate (ORR) was 57.6% (N=72), and 18.4% (N=25) achieved stable disease. OS was 26.3 months (95%CI 23.9-28.6), and PFS was 20.5 months (95%CI 18.0-23.0). PFS assessed by ethnicity showed a median for the Hispanic population of 19.4 months (95%CI 16.4-22.5) and 21.2 months (95%CI 17.2-23.3; p=0.76) for the NHW group. OS by race showed a significant difference in favor of the NHW group, with a median OS of 27.7 months (95%CI 24.6-30.9) vs. 20.0 months (95%CI 16.4-23.5) for Hispanics. (P=0.032). Unadjusted 12-month and 24-month OS was 86.6% (95%CI 79.9–88.0) and 46.6% (95%CI 40.2–48.3) for NHW compared to 82.5% (95%CI 77.1–84.2) and 17.5% (95%CI 15.6-24.5) in Hispanics. NHW had an EE factor of 0.78 and Hispanics had 0.58, showing a reduction in survival versus NHW and PACIFIC of 20% and 42%, respectively. HR for the OS among NHWs and Hispanics was 1.53 (95%CI 1.12-1.71; P=0.052) and 2.31 (95%CI 1.76-2.49; P=0.004). Fifty-six patients (44.8%) had some degree of pneumonitis due to cCRT plus durvalumab. There was no difference in the proportion of pneumonitis according to race (P=0.95), and the severity of pneumonitis was not significantly different between Hispanics and NHWs (P=0.41).



Conclusions

Among patients with LA stage III NSCLC, NHW had better survival outcomes when compared to Hispanics, with an OS that seems to favor the NHW population and with an EE factor that shows a shorter survival in Hispanics compared with NHW and with the PACIFIC trial group.
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Highlights

	• Chemoradiation followed by durvalumab is the standard of care in locally advanced stage III NSCLC.

	• Outcomes of this treatment are not evaluated in Hispanic patients and could be inferior compared with non-Hispanic whites and even more with the results shown in the registry trial (PACIFIC).

	• Reasons for inferior results in Hispanic patients must be evaluated and analyzed in prospective trials and could be related to delays in starting durvalumab after chemoradiation treatment.





Introduction

Lung cancer (LC) has been one of the leading causes of cancer-related deaths during the last years in the United States, and it continues to be one of the leading causes of cancer-related deaths in men and women worldwide (1). Among LC, non-small cell lung cancer (NSCLC) accounts for 85% of all cases, with 1.28 million diagnoses made between 2007 and 2017 (2, 3). In the US, nearly 30% of patients with NSCLC are diagnosed with locally advanced disease (Stage III). This stage represents a complex group of patients with diverse characteristics regarding the extension of the disease, prognosis, and possible management that goes from resectable to unresectable lesions (4, 5). In patients with unresectable disease, platinum-based chemotherapy with concurrent chemotherapy has been the standard of care (6).

However, in 2017, the PACIFIC trial changed the treatment paradigm for locally advanced NSCLC. This study demonstrated a significant improvement in progression-free survival (PFS) and overall survival (OS) among patients who received durvalumab (anti-PD-L1) in addition to concurrent chemoradiotherapy (cCRT) (7). The updated 5-year analysis of the PACIFIC trial remained consistent with the current outcomes and showed a PFS of 33.1% and an OS of 42.9% in the durvalumab arm (8). In addition, durvalumab has been demonstrated to be safe, with pneumonitis as the main adverse effect (4.4%) (9).

Despite the clear evidence of benefits with immunotherapy in locally advanced NSCLC, most clinical trials have been done in Non-Hispanic Whites (NHW), leaving aside other population groups such as Hispanics. There are many disparities in the outcomes of Hispanic patients compared with NHW when they are treated with immunotherapy. These disparities begin with differential access to optimal cancer care and treatment, molecular profiling, or follow-up (10, 11).

To provide some insights into the disparities between Hispanics and NHW in the outcomes of NSCLC treatment, we designed a multicenter retrospective study that included both populations and compared the outcomes after treatment with durvalumab in addition to cCRT.



Methods


Study Design and Patients

This multicenter retrospective study included 80 Hispanic patients with histologically and/or cytologically confirmed unresectable stage III NSCLC who received at least one cycle of consolidative durvalumab post-cCRT, after reaching stable disease. All were treated in fourth-level centers in Florida (United States), Mexico, Central America, and Colombia between February 2018 and December 2021. To compare the rate of disparity in outcomes, the results of Hispanic patients were compared to a cohort of non-Hispanic white (NHW) patients (N=45) treated in the United States (at Memorial Cancer Institute, part of Memorial Healthcare System, Miami, FL), assuming that their results were homogeneous with those presented in the PACIFIC study (12) (Supplementary Figure S1). An independent review board approved the study in Bogotá Colombia (Kayre/FICMAC IRB 2018-14-021), and institutional approval of each linked site was subsequently obtained. In addition, the study was conducted in accordance with the Declaration of Helsinki. In each case, cCRT was administered with curative intent (54-66 Gy) concurrently with platinum-based chemotherapy for at least two cycles, followed by immunotherapy with durvalumab for one year (10 mg/kg intravenously every 2 weeks). Radiotherapy administered to patients was homogeneous, and all patients were treated with radiation in reference centers of main cities in Latin America using intensity-modulated radiation therapy (IMRT) (13). Furthermore, all participating radiotherapy centers have radiation protocols under ASTRO/ESTRO recommendations (14). Treatment patients with EGFR mutations (N=6) or ALK translocations (N=1) were allowed to be included, and each treating physician chose the concurrent chemotherapeutic regimen. The simulation procedure for RT planning and the definitions of target volumes followed previous recommendations and descriptions (15, 16). Follow-up chest CT was performed 1 month after cCRT, positron emission tomography (PET)-CT was done at diagnosis (92% of cases) and 3-4 months after the completion of cCRT (when available), and chest CT was repeated every 3 months after completion of CCRT as follow-up.

Globally, information was collected on tumor status, age, sex, Eastern Cooperative Oncology Group (ECOG) performance status, smoking history, number of pack-year, baseline lung comorbidities (asthma, chronic obstructive pulmonary disease, interstitial lung disease), histology subtype, cancer stage, PD-L1 expression status, platinum type, and time from cCRT completion to ICI start date. Information regarding the main adverse effects, with particular emphasis on post-cCRT pneumonitis, was also collected. The study estimated progression-free survival (PFS), overall response rate (ORR), overall survival (OS), and the primary outcomes obtained with the second line. The analysis of the results was stratified according to the expression of PD-L1 and according to RECIST-1.1 (17).

The PFS was defined as the last date of cCRT until radiographically confirmed progression or death. OS was defined as the time from treatment to death or loss to follow-up. Radiation pneumonitis was diagnosed clinically based on the presence of classic symptoms, timing, history of radiation therapy, imaging findings, and exclusion of alternative causes, such as infection, cardiogenic edema, pulmonary embolism, drug-induced pneumonitis, and other causes. Radiation pneumonitis may be graded using the Common Toxicity Criteria for Adverse Events (Version 5.0) (Common Terminology Criteria for Adverse Events (CTCAE) |, Protocol Development |, CTEP (2000). Retrieved from, https://ctep.cancer.gov/protocolDevelopment/electronic_applications/ctc.htm.) (18).



PD-L1 Testing

PD-L1 expression was determined by immunohistochemistry using the Dako 22C3 pharmDx kit, with more than 100 tumor cells present in the slide section for accurate PD-L1 readings. PD-L1 testing was completed on biopsies taken at diagnoses. Patients were grouped according to PD-L1 status (i.e., ≥50%, 1–49%, and <1% subgroups) for survival analyses. Patients with unknown PD-L1 expression status were also included in this study to reflect real-world durvalumab use.



Statistical Analysis

All analyses were conducted on IBM SPSS Statistics software version 25.0 (SPSS Inc. Chicago, IL, USA). Descriptive analyses were utilized to provide an overview of the characteristics of the study population. Categorical variables were assessed via the Chi-Square test or, whenever appropriate, Fisher’s Exact test. OS and PFS were reported as Kaplan Meier survival curves. Multivariable Cox regression models were generated to assess potential confounders. Two-sided P-Value was set to determine statistically significant outcomes. There were no adjustments made for multiple comparisons, and in all cases, the significance level was P=0.05. The efficacy-effectiveness gap was assessed using an efficacy-effectiveness (EE) factor that was calculated by dividing each cohort’s median overall survival by the corresponding reference OS from the most recent report from PACIFIC (12). This factor was used to estimate the presence of an EE gap and compare the real-world population’s survival relative to the clinical trial population. An EE factor of 0.60 indicates that median survival is 40% shorter in clinical practice than in the reference clinical trial (19).




Results


Patients, Tumors, and Treatment Characteristics

Eighty Hispanic patients and 45 NHW were included. Baseline patient and treatment characteristics are summarized in Table 1. To establish the comparability of clinical variables between Hispanic patients treated in the US and Latin American countries, a stratified analysis was performed for age (P=0.53), gender (P=0.71), baseline performance status (P=0.22), and place of origin (P=0.57) without finding statistically significant differences. This allowed consideration of a balanced intervention for both populations to carry out a correct analysis of the disparities between groups. At the time of diagnosis, 52% of the patients were ≥65 years old, the majority were women (52.8%), and the most frequent histology was adenocarcinoma (80%). Two-thirds of the non-smoking patients were women (14/21), and six of them had EGFR mutations (four with exon 19 deletions and two with the L858R mutation). Overall, 19 (15.2%), 35 (28.0%), and 65 (52.0%) patients had PD-L1 expression ≥50%, <1%, and between 1%-49%, respectively. Most patients had a good ECOG performance status; 60% received carboplatin as part of the cCRT regimen, especially in combination with paclitaxel (40%) or pemetrexed (20%). The mean time from cCRT completion to durvalumab initiation was 37.3 days (SD ±23.7, range 7-133 days). There were no statistically significant imbalances between PD-L1 subgroups. Still, a significant difference was found in Hispanics regarding using the cisplatin/pemetrexed combination, while NHW were more exposed to cisplatin/etoposide (P=0.002). Similarly, the mean time interval between cCRT and the start of durvalumab was significantly shorter in NHW (difference of 10 days less, P=0.02). The median follow-up for the entire cohort of included patients was 19.6 months (95%CI 8.1-39.2).


Table 1 | Baseline patient and treatment characteristics.





Survival Outcomes

For the 125 patients, the overall response rate (ORR) was 57.6% (N=72), and 18.4% (N=25) achieved stable disease (SD). OS was 26.3 months (95%CI 23.9-28.6) (Supplementary Figure S2A), and PFS was 20.5 months (95%CI 18.0-23.0) (Supplementary Figure S2B). When PFS was assessed by ethnicity, the median for the Hispanic population was 19.4 months (95%CI 16.4-22.5) and 21.2 months (95%CI 17.2-23.3; P=0.76) for the NHW group (Figure 1A). However, analysis of OS showed a significant difference in favor of the NHW group, given the median was 27.7 months (95%CI 24.6-30.9) versus 20.0 months (95%CI 16.4-23.5) for Hispanics. (P=0.032) (Figure 1B). Unadjusted 12-month and 24-month OS was 86.6% (95%CI 79.9–88.0) and 46.6% (95%CI 40.2–48.3) for NHW compared to 82.5% (95%CI 77.1–84.2) and 17.5% (95%CI 15.6-24.5) in Hispanics.




Figure 1 | Progression-free survival (A) and overall survival (B) by ethnicity (Hispanic and NHW).



Among Hispanics, PFS was higher in those with better ECOG [ECOG 0: 21.4 months (95%CI 17.8-25.1) vs. ECOG 1: 10.2 months (95%CI 4.6-15.7); P=0.19] (Supplementary Figure S3), in patients with SCC [25.5 months (95%CI 20.2-30.8) vs. Adenocarcinomas 15.5 (CI95% 12.8-18.3); P=0.06] (Supplementary Figure S4) and in those with higher PD-L1 expression [PD-L1 ≥50% PFS NR, PD-L1 1-49% 14.5 months (95%CI 8.8-NR) and PD-L1 <1% 12.3 months (95%CI 6.8-13.6); P=0.001]. Neither history of tobacco exposure (P=0.67), tumor stage (P=0.10), nor presence of pneumonitis (P=0.51) influenced PFS among Hispanics. For the NHW group, the only variable that influenced PFS was the level of PDL-1 expression [PD-L1 ≥50% PFS NR, PD-L1 1%-49% 13.3 months (95%CI 11.9-NR) and PD-L1 <1% 10.4 months (95%CI 9.8-14.6); P=0.018)].

Univariate analysis for OS revealed that overall response to CRT positively impacted the survival in both Hispanics [OS responders 29.2 months (95%CI 25.8-37.7) vs. Non-responders 13.3 months (95%CI 10.3-16.2); P=0.0001] (Figure 2A) and NHW groups [OS responders 34.9 months (95%CI 33.6-36.3) vs. Non-responders 14.8 months (95%CI 13.1-16.4); P=0.0001] (Figure 3A). Similarly, Hispanic patients [PD-L1 ≥50% OS NR, PD-L1 1%-49% 25.0 months (95%CI 19.2-NR), and PD-L1 <1% 19.0 months (95%CI 13.0-16.1); P=0.0001] (Figure 2B) and NHW [PD-L1 ≥50% OS NR, PD-L1 1-49% 24.0 months (95%CI 14.7-NR) and PD-L1 <1% 19.0 months (95%CI 13.0- 16.8); P=0.04] (Figure 3B) with higher PD-L1 expression had better OS. Neither ECOG, smoking history, tumor staging, histology, nor pneumonitis influenced OS in either group. In the multivariate model for OS, the only predictor of increased mortality was lack of response after CRT (HR 7.8, 95%CI 3.1-19.4). In contrast, the only factor that positively impacted OS among Hispanics and NHW was PD-L1 expression ≥50% compared to the PD-L1 <1% group (HR 0.69, 95%CI 0.50-0.97). 08). In the model for PFS, the only predictor for a better outcome among Hispanics and NHW was PD-L1 expression ≥50% (HR 0.55, 95%CI 0.37-0.81). The OS (P=0.52) and PFS (P=0.40) of patients carrying EGFR mutations did not differ significantly from the Wt population.




Figure 2 | Overall survival among Hispanics according to response (A) and PD-L1 expression (B).






Figure 3 | Overall survival among NHWs according to response (A) and PD-L1 expression (B).



To compare data derived from the PACIFIC study with real-life Hispanics and NHW treated with CRT and durvalumab in our research, the efficacy-effectiveness factor and hazard ratio for OS (between 24 and 36 months of follow-up) was estimated, comparing both groups to the durvalumab arm in the PACIFIC. NHW had an EE factor of 0.78, indicating that median OS was 22% shorter for those patients treated in clinical practice than median OS from the registered clinical trial receiving the same treatment. In addition, the EE factor for Hispanics was 0.58, showing a reduction in survival versus NHW and PACIFIC of 20% and 42%, respectively. The corresponding HR for the OS among NHW and Hispanics was 1.53 (95%CI 1.12-1.71; P=0.052) and 2.31 (95%CI 1.76-2.49; P=0.004), respectively.



Safety Analysis

In the general population, 56 patients (44.8%) had some degree of pneumonitis due to CRT plus durvalumab. Pneumonitis was grade 1, 2, and 3 in 51.8% (N=29), 35.7% (N=20), and 12.5% (N=7), respectively. There was no difference in the proportion of pneumonitis according to race (P=0.95), previous tobacco exposure (P=0.14), type of chemotherapy regimen (P=0.36), or history of pulmonary comorbidity (P=0.55). Similarly, the severity of pneumonitis was not significantly different between Hispanics and NHW (P=0.41) and was not response-dependent (P=0.24).




Discussion

It is essential to do real-world studies with diverse ethnic populations to address cancer disparities, reduce the variability of the results among minorities, and promote global access oncology. In the original PACIFIC trial, a landmark study that changed the standard of care in Stage IIII NSCLC, less than 2% of enrolled patients were documented as a minority, and there was no information about Hispanic ethnicity. In our multicenter retrospective study, we reported the outcomes of cCRT in addition to durvalumab for stage III NSCLC in two populations, Hispanics and NHW. Some studies have shown that the Hispanic population might have worse immunotherapy outcomes, possibly due to a complex interaction of factors such as culture, genomic heritage, or social determinants of health. Compared with NHW, the median PFS among Hispanics was lower but not significant (P=0.76). Nevertheless, when we analyzed OS stratified by race, we found that NHW reached a higher OS than Hispanics. This finding contrasts with previous studies that found no statistical difference in OS between the two ethnic groups (20).

Interestingly, the PFS and OS were higher in the subgroups with increased expression of PD-L1 in both the Hispanic and NHW groups. This result is consistent with the observations done by Kartolo et al., who found that high expression of PD-L1 was associated with improved survival as an independent prognostic factor (21). However, the most evident benefit was observed in a patient with PD-L1 expression of >50%, with no impact in the groups of PD-L1 expression of 1-49% or <1% (21) and, for our study, the median was not reached for the PDL-1 >50% subgroup. Regardless of the expression, there is evidence that durvalumab has a positive impact on outcomes even with PD-L1 expression higher than 1 to 25% (22, 23). Some evidence suggests that among Hispanics, expression in stage IIIB/IV NSCLC is around 21.7% (24).

Our study reports that overall response to cCRT positively impacts the OS, and the benefit is higher for NHW than for Hispanics (34.9 months vs. 29.2 months, respectively). Previously, some studies documented that complete or partial response to the treatment relates directly to an increased OS (25, 26). In this scenario, the outcome is still better for NHW despite the grade of response.

The results demonstrate that the use of durvalumab consolidation among both Hispanics and NHW is associated with improvement in the OS. When we contrasted the results of our study with those of the PACIFIC trial, we found that among NHW, the OS was slightly inferior in clinical practice (EE gap 0.78). Still, for Hispanics, the median survival was significantly shorter than for NHW (20%) and with the PACIFIC intervention (42%). In real-life scenarios, it has been described that the OS tends to be lower (27). Besides the differences between Hispanics and NHW, the inferior survival in both groups could be attributed to a delayed durvalumab onset and a significantly shorter time in favor of NHW. Post hoc analysis of the PACIFIC trial suggests that starting the ICI within 14 days after cCRT is associated with a higher OS (28). Also, the follow-up of the patients was relatively short.

In the general population, 56 patients (44.8%) had some degree of pneumonitis due to cCRT plus durvalumab. Pneumonitis was grade 1, 2, and 3 in 51.8% (N=29), 35.7% (N=20), and 12.5% (N=7), respectively. There was no difference in the proportion of pneumonitis according to race (P=0.95), previous tobacco exposure (P=0.14), type of chemotherapy regimen (P=0.36), or history of pulmonary comorbidity (P=0.55). Similarly, the severity of pneumonitis was not significantly different between Hispanics and NHW (P=0.41) and was not response-dependent (P=0.24).

In terms of safety, pneumonitis represents the most severe and life-threatening adverse effect related to immunotherapy (26). We reported a higher pneumonitis incidence than the PACIFIC trial (44.8% in the general population) (7). However, most cases were mild to moderate, without any patients needing to stop immunotherapy. This study did not find any variables related to a higher incidence of pneumonitis among the subjects. Some studies failed to identify specific risk factors associated with the development of pneumonitis among patients treated with durvalumab (29).

As we exposed earlier, PFS did not differ between the populations; however, the OS did. This finding could be explained in light of multiple differences between Hispanics vs. NHW, including overall access to second-line therapy or follow-up. Unfortunately, our available data related to the treatment approach after initial therapy is scarce and unbalanced between the two groups in our cohort. Further analyses are required to find a possible impact of these new variables in the response to therapy. In addition, we would like to remark that due to the immortality bias, commonly present in lung cancer scenarios, it is frequent that many patients exposed to ICI have a measurable effect on the OS but not in the PFS (30). On the other hand, populations with EGFR mutations (among others) should be analyzed independently (31).

Limitations in our analysis include a relatively short follow-up period for patients; however, in the same period, we were able to distinguish the differences between the Hispanic and NHW groups compared to the PACIFIC trial results. Furthermore, we only considered patients treated with cCRT plus durvalumab, which could create a selection bias in the study because we did not compare our results with a control population. In addition, the analysis of basal characteristics of the Hispanic patients treated in Latin America and those treated in the US did not show any differences, and this could be a risk for the interpretation of the data. On the other hand, the specific dose of durvalumab was not actively recorded, and information about other immuno-mediated side effects besides pneumonitis was not homogeneous.



Conclusion

Among patients with stage III NSCLC, NHW have better survival outcomes when compared to Hispanics. With an OS that seems to favor the NHW population and an EE factor that shows a shorter survival in Hispanics in comparison with NHW and with the PACIFIC trial group. Further analyses must be done to identify factors that might lead to these differences between Hispanics and NHW, and large clinical trials must include more representation of Hispanics.
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OEBPS/Images/table1.jpg
Variable All Hispanic Non-Hispanic whites P-value

N = 125 (%) N =80 (%) N =45 (%)

Age
Median 66 (41-90) 64 (41-90) 66 (46-90) 0.35
>65 years 65 (52.0) 39 (48.8) 26 (57.8)
<65 years 60 (48.0) 41 (51.2) 19 (42.2)

Gender
Male 59 (47.2) 38 (47.5) 21 (46.7) 092
Female 66 (562.8) 42 (52.5) 24 (53.3)

Histology
Adenocarcinoma 100 (80.0) 62 (77.5) 38 (84.8) 0.48
scc 25 (20.0) 18 (22.5) 7(15.6)

ECOG
0 86 (68.9) 51 (63.7) 35(77.8) 0.11
1 39(31.2) 29 (36.3) 10 (22.2)

Smoking history
Current 9(7.2) 6(7.5) 3(6.7) 0.71
Former 95 (76.0) 59 (73.8) 36 (80.0)
Never 21(16.8) 15 (18.8) 6(13.3)

Stage
A 35 (28.0) 20 (25.0) 15 (33.3) 0.31
s 70 (56.0) 44 (55.1) 26 (57.8)
e} 20 (16.0) 16 (20.0) 489

Baseline lung

Comorbidities
COPD 15 (12.0) 12 (15.0) 3(6.7) 0.38
ILD 34 2(25) 122

Other comorbidities
Yes 43 (34.4) 34 (42.5) 20 (44.4) 0.35
No 82 (65.6) 46 (57.5) 25 (66.6)

PD-L1 expression
>50% 19 (16.2) 15 (18.8) 489 0.097
1-49% 65 (52.0) 38 (47.5) 27 (60.0)
<1% 35 (28.0) 21(26.3) 14 (31.1)
ND 6(4.8) 6(7.5)

EGFR mutation
Yes 64.8) 4(5.0) 244 0.43
No 117 (94.4) 76 (95.0) 41(91.2)
ND 2(16) 2(4.4)

Platinum Type
Carboplatin 75 (60.0) 53 (66.3) 22 (48.9) 0.072
Cisplatin 50 (40.0) 27 (33.7) 23(51.1)

Chemotherapy combination
Carboplatin/Paclitaxel 50 (40.0) 39 (48.8) 11 (24.4) 0.002
Carboplatin/Pemetrexed 25 (20.0) 14 (17.5) 11 (24.4)
Cisplatin/Pemetrexed 43 (34.4) 21(26.2) 1(2.2)
Cisplatin/Etoposide 7 (5.6) 6 (7.5) 22 (48.9)

Type of chemoradiotherapy
Sequential 8(6.4) 6(7.5) 2(4.4) 0.71
Concurrent 117 (93.6) 74 (92.5) 43 (95.6)

Time from CRT completion to durvalumab 37.3(+237) 39.0 (+17.3) 29.1 (x11.1) 0.02
(mean + SD in days)

The compliance rate with radiotherapy (%) 90.0 86.0 95.0 0.32

SCC, squamous cell carcinoma; ECOG, Eastern Cooperative Oncology Group; COPD, chronic obstructive pulmonary disease; ILD, interstitial lung disease; ND, no data.
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