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Study on the relationship between climatological factors and acute aortic dissection
Tang Pushi, Li Qingguo’, Liu Yanhu
Cardiovascular Center ,the Second Affiliated Hospital of Nanjing Medical University , Nanjing 210011, China

[Abstract] Objective: To explore the relationship between climate change and the incidence of acute aortic dissection (AAD) , so as
to provide a scientific basis for the prevention and control of AAD. Methods: The clinical data of 822 patients with AAD admitted to
three hospitals in Nanjing during January,2012 - December, 2017 were retrospectively collected and analyzed. The incidences of AAD
in different seasons and months were compared. The monthly meteorological data of Nanjing were collected and correlated to the
incidence of AAD using Spearman rank correlation program, and the correlation between meteorological factors was also analyzed. By
using the generalized additive model of the Poisson distribution, the relationship between climate change and the incidence of AAD
was explored. The relations between the results derived from time series prediction model and the actual number of AAD cases were
assessed. Results: The proportion of AAD and its A and B types was higher in December and January. The lowest incidence of total
AAD and type B occurred in August, while the lowest of AAD type A was in June. The generalized additive model showed an increase
in the incidence of AAD as the mean air pressure increased (RR=1.04, 95% CI1=1.03~1.05, P < 0.000 1). Along with the average 2
minute wind speed increased, the incidence of AAD became lower (RR=0.66, 95% C1=0.46~0.94, P=0.03). Conclusion: There is a
certain correlation between the incidence of AAD and some specific climatological indicators. When the average air pressure increases ,
the AAD incidence increases; when the average 2 minute wind speed increases, the AAD incidence decreases.

[Key words | acute aortic dissection; climate ; temperature ; mean air pressure ;2 minute mean wind speed
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Figure 1 The incidence of acute aortic dissection and its A and B classification
*1 SREEMEFHHERER
Table 1 Basic information on meteorological factors and incidences

AL w/ME O TR Pg Ba e R ¥IH PrifE 22
o R (°C) 10.20 22.00 29.90 34.80 40.10 28.19 7.73
HALIR(C) -9.80 -2.75 7.35 16.30 23.70 7.04 10.09
SRR (C) 2.30 8.15 17.90 24.10 30.80 16.70 8.86
PRI (m/s ) 10.10 12.65 14.05 16.20 22.00 14.52 2.55
PR IR A X () 5.00 52.00 125.50 298.00 351.00 167.56 127.57
[l (hPa) 984.80 994.50 1001.30 1007.95 101390 1001.23 7.36
e Uk (hPa) 1.003.50 1012.35 1023.10 1032.10 1042.00  1022.27 10.40
20—20 B FE7K £ (mm) 3.80 42.90 79.30 142.80 661.50 109.79 105.37
TS (hPa) 999.50 1.003.50 1012.05 1019.95 102470 101218 8.32
442 min XU (m/s) 1.90 2.40 2.65 2.90 3.70 2.67 0.36
T KSR (hPa) 4.90 7.55 13.68 23.20 31.70 15.56 8.50
LA (%) 51.00 66.50 71.00 76.00 87.50 71.45 6.87
T RHARSIR(C) -0.40 470 13.85 21.05 27.10 13.17 8.87
SRR S (°C) 5.70 12.85 23.10 28.15 35.40 21.12 8.79
H /K 5=0.1 mm H £ (d) 2.00 7.00 9.50 12.00 20.00 9.69 3.85
A HEE (%) 25.00 37.00 44.50 51.50 64.00 44.15 10.80
H ram%(d) 48.00 127.75 159.65 194.45 263.40 163.26 46.84
KR (m/s ) 6.60 8.00 9.00 10.10 14.00 9.19 1.61
T R R R () 0.00 82.00 128.50 316.00 357.00 171.44 126.56
e K H K G (mm) 2.80 16.45 27.10 49.40 24530 39.82 41.18
e/ MEXREE (%) 12.00 18.50 22.50 34.50 47.00 25.47 9.21
BRI () 0.00 2.00 450 8.00 21.00 5.68 4.94
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Figure 2 Timing diagram of the number of cases and the monthly mean of meteorological variables

HAH G R R AFAE B A OCHY 2 A G IR R g AR,
W T 248 3 A i 22 SRR A OC R B4 vHE
) 0.8 14748 1 AN [m] B A 5 E 3 A Hh 1, e AR EL
SR AIE34 2 min KGR AR,
222  HAAJB AN Poisson 4~ 649 1 SUST AR A SE Ak
&t B 1) 5 ] A A

H T H 5 A AN R 2O R |, 4 il st i)
I S SR G IR Poisson 4371 1)
J7SCRATMABERIARZR AAD RAE SR L EM KR,
Rk, i i Spearman AR Y G 4 HY R G R KA
AT 2 min KGE LS EOE SACABIRL, B H#Y

D3 3 F0 5 #2571 R LLAE S B T A0
B T AT IR RN 3 s, AAD B &0 5
SR 2 min KRG R AR G . SFERE G
% [ 2 (RR=1.04, 95%CI=1.03~1.05, P < 0.000 1),
PR R, 2P Sk E KA. 2
min XU Jg {547 A & (RR=0.66, 95% C1=0.46~0.94,
P=0.03) , V342 min XBEK , 20 k)21 &
A D RIS T SCAT AR 38 Xo) s 15 B R A T B
[P HLA o L 3 Hm] J S fs A 5 405 &0
B A  PhE K B R SE R s B8 B 1Y)
B B TG

x2 SEAZEAFREXSTER

Table 2 Correlation analysis results of meteorological factors and incidences (r.)

- AL BN & s P i FH Ry SRR R P

- SE SR OSE SE OSE 2minlE SE OKSE BSE SRR
4| WA 1.00 — — — — — — — — — —
ARSI -0.83°  1.00 — — — — — — — — —
AR 083 -095 100 — — — — — — — —
e AR -0.88° 093 -092° 100 — — — — — — —
SRR 091" =095 096 -095  1.00 — — — — — —
FH2 min UK -0.29°  0.14  -0.19  0.18 -0.27 1.00 — — — — —
SRR -0.83° 099" -095 096 -0.95 0.13 1.00 — — — —
SRR -0.82° 097 -093 094 -0.94 0.10 098  1.00 — — —
AR 082 098 -0.95 095 -0.95 0.13 1.00°  0.99° 1.00 — —
EmE AR 084" 098 -0.95 096" -0.96 0.13 1.00° 097 099  1.00 —
RIEL 032" -031" 035 -032° 039" -053  -030° -027° -029° -030"  1.00

P <005,

R3 SEAZRERMEPIRRERENKR

Table 3 Relationship between meteorological factors and the occurrence of acute aortic dissection

A SR b2z {H P1H RR 95%Cl
Intercept -37.89 6.58 -5.76 0.000 1 — —
SRR 0.04 0.01 6.23 0.000 1 1.04 1.05~1.03
SE412 min KUk -0.42 0.18 -2.28 0.030 0 0.66 0.94~0.46




553965 111
20194F 11 H

- 1582 - Mom B OB K o %
30— — s
20 A
&
=y
10
O 1T 1 1T T 17 1 117 1 117 1 117111111

I S O S S e T T S Y T S P IS S I I I Y
= e e i i=toh d =l )

20124F 20134F 20144F 20154F 20164F 20174
B3 SRR FHESTMNEFLUAER

Figure 3 Fiffing result of the actual number of cases and

the predicted number of cases
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