Utility of Nuclear Grading System in Epithelioid
Malignhant Pleural Mesothelioma in Biopsy-heavy Setting
An External Validation Study of 563 Cases
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Fig. 7.72 Classical pattern of spread of advanced pleural
mesothelioma. (Courtesy of Dr. RA Cooke, Brisbane, Australia; from
Cooke RA, Stevwart B: Colour Atlas oT Anatomical PFathology
Edinburgh, Churchill Livingstone, 2004)
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A nuclear grading system is a strong predictor of survival in epitheloid difftuse malignant pleural mesothelioma

Mod Pathol. 2012 Feb;25(2): 260-271
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Figure 5 Overall survival by nuclear grade and necrosis, and mitosis—necrosis score. (a) Patients with nuclear grade | tumors without
necrosis had the best overall survival. Patients with nuclear grade [ tumors with necrosis and nuclear grade II tumors without necrosis had
similar overall survival. Patients with nuclear grade Il tumors with necrosis and nuclear grade [l tumors had the worst overall survival. (b)
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Nuclear grade and necrosis predict prognosis in malignant epithelioid pleural mesothelioma: a multi-institutional study
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FIGURE 1. Nuclear features of epithelioid MPM (hematoxylin and eosin stain). A, Nuclear grade | tumor with trabecular growth pattern. B, Tumor cells show features of
mild nuclear atypia: small, uniform nuclei with fine chromatin pattern and no nucleoli are seen. C, Nuclear grade |l tumor with predominantly tubulopapillary growth
pattern. D, Tumor cells show features of moderate nuclear atypia: enlarged and moderately pleomorphic nuclei with small but conspicuous nucleoli. E, Nuclear grade Il
tumor with a predominantly solid growth pattern. F, Tumor cells show features of severe nuclear atypia: large and pleomorphic nuclei with prominent nucleoli and
occasionally multiple nucleoli. Tumor giant cells are seen. A minor transitional component is also present. Scale bar=100um.



TABLE 4. Distribution of Clinicopathologic Variables by Nuclear Grade

n (%)
Variables All Patients Grade 1 Grade 11 Grade I11 P
All patients 563 (100.0) 177 (31.4) 292 (51.9) 94 (16.7) —
Age (y)
Median 70 71 69.5 70 0.600
Range 32-91 41-88 37-90 3291
Sex
Male 423 (75.1) 137 (77.4) 209 (71.6) 77 (81.9) 0.092
Female 140 (24.9) 40 (22.6) 83 (28.4) 17 (18.1)
Laterality
Left 227 (40.3) 80 (45.7) 117 (40.3) 30 (32.3) 0.101
Right 331 (58.8) 95 (54.3) 173 (59.7) 63 (67.7)
Not documented 5(0.9)
Procedure
Biopsy 490 (87.0) 169 (95.5) 242 (82.9) 79 (84.0) 0.003
PD or EPD 65 (11.6) 7 (4.0) 43 (14.7) 15 (16.0)
EPP 5(0.9) 1 (0.5) 4 (1.4) 0 (0.0)
Other procedures 3 (0.5) 0 (0.0) 3(1.0) 0 (0.0)
Solid-predominant growth pattern
Yes 213 (37.8) 32 (18.1) 120 (41.1) 61 (64.9) <0.001
No 350 (62.2) 145 (81.9) 172 (58.9) 33 (35.1)
Necrosis
Present 189 (33.6) 18 (10.2) 103 (35.3) 69 (73.4) <0.001
Absent 374 (66.4) 159 (89.8) 189 (64.7) 25 (26.6)
Lymphatic invasion
Present 47 (8.3) 1 (0.6) 30 (10.3) 16 (17.0) <0.001
Absent 516 (91.7) 176 (99.4) 262 (89.7) 78 (83.0)
Vascular invasion
Present 42 (1.5) 3(1.7) 24 (8.2) 15 (16.0) <0.001
Absent 521 (92.5) 174 (98.3) 268 (91.8) 79 (84.0)
Atypical mitosis
Present 398 (70.7) 41 (23.2) 265 (90.8) 92 (97.9) <0.001
Absent 165 (29.3) 136 (76.8) 27 (9.2) 2(2.1)

EPLY indicates extended pleurectomy and decortication.
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TABLE 1. Univariate Analysis in Predicting OS by
Clinicopathologic Factors

Patients, Median
Variables n (%) 0S (mo) P
All patients 563 (100.0) 14.7 —
Age (y)
<65 193 (34.3) 18.2 <0.001
> 65 370 (65.7) 12.7
Sex
Male 423 (75.1) 14.7 0.469
Female 140 (24.9) 14.7
Laterality
Left 227 (40.3) 15.6 0.053 (left
vs. right)
Right 331 (58.8) 13.8
Not documented 5(0.9) —
Procedure
Biopsy 490 (87.0) 13.2 <(.001 (biopsy
Vs, resection)
PD or EPD 65 (11.6) 25.3
EPP 5(0.9) 284
Other procedures 3 (0.5) 329
Solid-predominant growth pattern
Yes 213 (37.8) 10.5 <0.001
No 350 (62.2) 18.0
Necrosis
Present 190 (33.7) 9.3 <(.001
Absent 373 (66.3) 18.5
Lymphatic invasion
Present 47 (8.3) 16.8 0.169
Absent 516 (91.7) 14.6
Vascular invasion
Present 42 (7.5) 15.6 0.303
Absent 521 (92.5) 14.6

EPD indicates extended pleurectomy and decortication.




TABLE 2. Univariate Analysis in Predicting OS by Nuclear Features

Patients, Median
Variables n (%) 0S (mo) P
Nuclear atypia
Score 1 (mild) 71 (12.6) 24.3 Reference
Score 2 (moderate) 378 (67.1) 15.5 0.002
Score 3 (severe) 114 (20.3) 1.8 <0.001 (3
vs. 2: <0.001)
Mitotic count
Score 1 (0-1) 178 (31.6) 23.7 Reference
Score 2 (2-4) 182 (32.3) 12.8 <(.001
Score 3 (= 35) 203 (36.1) 10.0 <0.001 (3
VS,
2: 0.002)
Atypical mitosis
Yes 398 (70.7) 12.0 < (1L.001
No 165 (29.3) 20.3
Nuclear grade
| 177 (31.4) 24.7 Reference
I1 292 (51.9) 12.7 <0.001
IT1 94 (16.7) 7.2 < (0.001 (111
vs. 11: <0.001)
M-N score
Score 0 290 (51.5) 19.8 Reference
Score | 155 (27.5) 12.0 <0.001
Score 11 118 (21.0) 8.4 <0.001 (11
vs. I: 0.003)
2-tier nuclear grade
Low grade 366 (65.0) 19.3 Reference
Grade 1 159 (28.2) 26.1 —
Grade 1 with 18 (3.2) 15.1 —
NEeCcrosis
Grade 11 189 (33.6) 14.3 —
High grade 197 (35.0) 8.9 <0.001
Grade II with 103 (18.3) 11.1 —
NEeCrosis
Grade 111 94 (16.7) 7.2




TABLE 3. Multivariate Analysis in Predicting OS

Yariable Hazard Ratio 95% CI1 P
Age (y)

> 65 v, <65 .46 1.19-1.81 < (.001
Procedure

Resection vs. biopsy only 0.30 0.21-0.43 < 0.001
Predominant growth pattern

Solid vs. nonsolid 1.03 0.83-1.27 0.799
Necrosis

Present vs. absent 1.72 1.35-2.20 < (.001
Nuclear atypia

Score 2 vs. | 1.43 1.04-1.95 0.027

Score 3 vs. | 2.29 1.56-3.38 < (0.00]
Mitotic count

Score 2 vs, | 2.19 1.55-3.09 < 0.001

Score 3 vs. | 3.00 2.07-4.34 < (0,001
Atypical mitosis

Present vs. absent 0.95 0.71-1.27 0.713
Muclear grade

IT vs. 1 2.56 1.87-3.49 < (.001

I1T vs. 1 3.77 2.52-5.63 < 0.001
M-N score

I vs. 0 1.65 1.22-2.23 0.001

1 vs. 0 2.38 1.49-3.78 < (0.001
2-tier nuclear grade

High grade vs. low grade 2.02 1.33-3.07 0.001

CI indicates confidence interval,




TABLE 5. Multivariate Analysis in Predicting OS (Single-site

Biopsy)
Variables Hazard Ratio 95% CI P
Age (y)

=05 vs. <65 1.31 0.97-1.77 0.074
Predominant growth pattern

Solid vs. nonsohd 1.17 ().88-1.55 0.290
Necrosis

Present vs. absent 2.13 1.51-3.01 < 0.001
Nuclear atypia

Score 2 vs. | 1.55 1.01-2.40 0.046

Score 3 vs. | 2.23 1.31-3.81 0.003
Mitotic count

Score 2 vs. | 2.09 1.31-3.32 0.002

Score 3 vs. | 2.80 1.67-4.67 < (.001
Atypical mitosis

Present vs. absent 0.83 0.57-1.21 0.333
Nuclear grade

I vs. 1 2.26 1.52-3.37 < 0.001

I vs. 1 3.04 1.77-5.20 < 0.001
M-N score

I vs. O 2.04 1.36-3.04 0.001

Il vs. O 2.08 1.10-3.95 0.025
Z-tier nuclear grade

High grade vs. low grade 1.87 1.11-3.14 0.019

CI indicates confidence interval,
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TABLE 6. Multivariate Analysis in Predicting OS (Single-site

Biopsy, Maximum Dimension <10 mm)

Variables Hazard Ratio 95% Cl1 P
Age (y)

>05 vs. <03 2.30 [.34-3.94 0.002
Predominant growth pattern

Solid vs. nonsohid .34 ().80-2.25 (.267
Necrosis

Present vs. absent .55 0.67-3.535 0.303
Nuclear atypia

Score 2 vs. | l.62 0.80-3.27 0.182

Score 3 vs. | 2.99 1.23-7.27 0.015
Atypical mitosis

Present vs. absent [.31 0.76-2.20 (0.339
2-tier nuclear grade

High grade vs. low grade 1.27 0.55-2.92 0.572

CI mdicates confidence mterval.
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