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Correlation of immune status with clinical features of obstructive sleep apnea
syndrome in elderly type 2 diabetes mellitus patients
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[ Abstract] Objective To explore the changes and significance of lymphocyte subsets (CD3", CD4*, CD8" and CD19" cells) and
natural killer (NK) cells in type 2 diabetes mellitus (T2DM) patients with obstructive sleep apnea syndrome (OSAS). Methods Fifty
patients with identified T2DM according to the WHO criteria for diagnosis of T2DM admitted to our hospital from June 2011 to June
2012 was enrolled in this study. Then, they were divided into T2DM group (n = 30) and T2DM+OSAS group (n = 20) according to the
diagnosis and treatment guidelines of OSAS published in the Chinese Journal of Tuberculosis and Respiratory Disease in 2002.
Another 25 healthy subjects without OSAS or T2DM, and 25 OSAS patients hospitalized in the same period were included as healthy
control group and OSAS group, respectively. Minimal model of homeostasis was used to represent insulin resistance (HOMA-IR).
Lymphocyte subsets in the peripheral blood and insulin levels in all four groups were detected by flow cytometry and radioimmunity.
Multiple regression analysis was carried out to study the correlation of the percentages of lymphocyte subsets and NK cells with the
apnea/hypopnea index (AHI), body mass index (BMI), fasting blood glucose (FBG), fasting insulin (FINS), and HOMA-IR. Results
The patients of T2DM+OSAS group had significantly higher BMI, lower oxygen saturation (SpO.), and high incidence of
cardio-cerebrovascular complications than those from normal control (P < 0.01). AHI, FBG, FINS and HOMA-IR were significantly
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higher, while the lowest SpO, during the night was significantly lower in the OSAS, T2DM and T2DM+OSAS groups than in normal
control (P <0.05, P<0.01). The percentages of CD3", CD4", CD19" lymphocytes, NK cells and the ratio of CD4"/CD8" were
significantly lower in the above 3 groups than in normal control (P < 0.05), but there was no significant difference in the percentage
of CD8" cells(P > 0.05). Linear correlation analysis showed that the AHI was positively correlated with FINS and HOMA-IR.
Multiple regression analysis indicated that there was significant correlation of HOMA-IR, ANH and FBG with the percentages of

CD4" T cells and NK cells.

Conclusion Abnormal immunoregulation is involved in the incidence and development of T2DM and

OSAS. Rational immunoregulatory therapy might be a new approach for T2DM patients with OSAS.
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Table 1 General clinical data of all subjects

mooH NC4H (n = 25) OSAS4](n = 25) T2DM4] (n = 30) T2DM + OSAS#H (n = 20)
BMI(kg/m? X+s) 21.8+1.3 26.4+1.0" 221+1.2 322+1.37
IR AT (%, X+5s) 96.3+1.1 84.5+1.0" 924+11" 80.2+1.0"

B AR A 18] < Shn(%)] 2 (8) 12 (48) ™ 6 (20)" 15 (75)
11 I [n(%)] 3(12) 7(28)™ 8(27)" 17 (85) ™
1 I [n(%)] 5 (20) 6 (24)" 9 (30) ™ 16 (80) ™
High Bk BEE [n(%)] 3(12) 5 (20)" 18 (60) ™ 17 (85) ™
D LEEBE [n(%)] 0 (0) 7(28)" 3(10)" 735"
i 45 7 [n(%)] 0(0) 6 (24)" 5(15)" 16 (80)

T NC4H: IEH X AEZ; OSASH: [H 28 ik MR I I 7 (1 S 2 &

Sk IR B IRl 7 5 SR A4 IR IR = 140/90mmHg
BMI: A5, 5NCH L, "P <0.05, “P <0.01

fiE4H; T2DMZH: 2RI R ZH; T2DM + OSASZH : 2%Vl JR 4 I BH
(lmmHg = 0.133kPa); = IfLAR: 1% B A 2 1 BH [& i = 3.5mmol/L;
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Table 2 Comparison of AHI, FBG, FINS and HOMA-IR between four groups (Xts)
£ n NC# (n = 25) OSASH4](n = 25) T2DMZ (n = 30) T2DM + OSASZH (n = 20)

BMI(kg/m?) 21.8+13 26.4+1.0" 221+1.2 32.2+1.3"

AHI(X/h) 16.3 £ 11.7 35.6 +10.2" 27.6+12.4" 46.2 +12.7"
FBG(mmol/L) 4.61+0.52 5.02 +0.89" 5.92+0.78" 6.72+0.73"
PBG(mmol/L ) 6.12+0.43 7.63+0.52" 9.24 +0.47" 11.53+0.46™
HbAlc(%) 56+1.1 6.2+1.7" 6.9+23" 73287

FINS(mU/L) 2.38+0.63 2.53+0.62" 2.82+0.58" 3.64+0.55"
HOMA-IR 0.78 +0.49 1.06 +0.51" 1.48 +0.52™ 1.82+0.46"

TE: NCHL: 1EH XHHRZH; OSASHL: BH &Pk B IR WP I 27 (0l 48 A AiE 4, T2DMA: 2085 JRIG4L; T2DM + OSASHL: 22BN IR A 51 B
FE M B A IO W B (IR SR A R4 BMI: (R R 55 AHL IR S35 4 FBG: 25 I LKE; PBG: &5 LK, HbAlc: ¥Efkif
LI ; FINS: =56 % %, HOMA-IR: & KB B, S5NCH H#, "P < 0.05, “P < 0.01

R3 BRWATHMATHRNKAMMLE R LR

Table 3 Comparison of lymphocyte subsets and natural killer (NK) cells levels between four groups (X+£s)
4K NC# (n = 25) OSAS#(n = 25) T2DM# (n = 30) T2DM + OSASZ (n = 20)

CD3*(%) 65.1+8.6 58.4+7.3" 57.2+6.5" 53.2 +5.2"#

CD4" (%) 34352 327+25" 30.9+3.3 31.7£2.47%

CD8" (%) 21.1+3.2 20.9+2.4 21.6+3.3 21.3+2.6
CD19*(%) 12.79 + 6.38 10.79 + 6.41" 10.62 + 5.63" 8.91 +4.327#
CD4*/CD8" 1.79+0.72 1.42 +0.55" 1.38 +0.73" 1.03 +0.64™7**
NK(%) 21.59 +7.63 18.67 + 6.51" 19.15 + 6.46" 17.23 £7.327%

T NCZH: TE % % HRZH; OSASZH: BH S Bl AR W 0% 27 12155 S 45

S I IS B 27 AP 3 < B i

fiE4H; T2DMZH: 2RI PR ZH; T2DM + OSASZH : 2%Vl JR & I BH

S5NCA e 4E, "P < 0.05, P < 0.01; 5 OSASHAL 4L, P < 0.05; 5 T2DMAL H#, “P <0.05

R4 OSASEHEAHISFINS. HOMA-IRAYHE X%
Table 4 Correlation of AHI with FINS, HOMA-IR in OSAS patients

5 A T2DM+OSAS4H OSASIE & I # 21
rfif PfE rfi PfE
FINS (mU/L) 0.485 <0.05 0.492 <0.05
HOMA-IR 0.496 <0.05 0.506 <0.05
TE: FINS: ZSJEH 5 2, HOMA-IR: i i Z4CHidE 5k
RT3 Ao S RIRP. BRI CD3" R Is/b, CD4'/CDS I B A%, H.41
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