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Disturbance of acid-base balance in patients with SIRS/ MODS

REN Cheng-shan, ZHAO Zhi-qgiang, LI Xia, LU Hai-hua, GUO Zhong-jie, GAO Quan-jies QIAN Gui-sheng (Institute of Res-
piratory Diseases, Xingiao Hospital Third Military Medical University, Chongging 400037, China)

Abstract. Objective To study the disturbance of acid-base balance in patients with systemic inflanmatory re-
sponse syndrome (SIRS) or multiple organ dysfunction syndrome (MODS). Methods The parameters such as the
arterial blood gasses, types of the acid-base disturbance, and results of serum electwlytes with SIRS/MODS were an-
alyzed in 2 538 patients. All patients accorded with at least two of the revised SIRS criteria, including fever, hy-
pothermia, tachycardia, tachypnea and abnormal white blood cell count or lower PaCO. In addition, those with
MODS also accorded with the diagnostic criteria for MODS. Results Those who accorded with the two, three, and
four of standards for SIRS in 2 538 patients were 835 (32.9%), 977 (38.5%), and 726 (28.6%), respectively.
A total of 498 patients (19. 6%) were complicated with MODS (P<<0.05), and 282 patients (11. 1%4) died. The
fatality rate increased with the increase of the number of SIRS criteria and dysfunctional organs. Results of arterial
blood gas analysis revealed that 2 129 (83. 9%4) patients out of 2538 cases were complicated with different types of
acid-base disturbance, among whom 1 227 (57.6%), 695 (32 6%), and 207 patients (9. 7%) suffered from pure
acid-base distutbance, double acid-base disturbance, and triple acid-base disturbance, respectively. The numbers of
the acid-base disturbance in patients who accorded with two, three, and four of SIRS criteria were 557 (26. 2%),
657 (30.9%), and 482 (2.6%), respectively. Acid-base disturbance was found in 433 patients (20. 3%) in
those with MODS. Conclusion Respiratory alkalosis, respiratory acidosis, and hypoxemia might exist in patients
with SIRS/MODS. In addition, metabolic alkalosis might usually occur due to the improper treament and severe pri-
maty disease. The metabolic acidosis might be caused by critical shock, serious hypoxemia, diabetic ketoacidosis,
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gastointestinal hemorthage, and acute renal failure. The triple acid-base disorders might occur in serious patients.
Respiratory alkalosis plus metabolic alkalosis and respiratory acidosis plus metabolic acidosis might separately lead to

severe alkalemia and academia, even death.

Key words: systemic inflammatory response syndrome; multiple organ dysfunction syndrome; acid-base distur-
bance; acidemia/ alkalemia; blood gas analysis; artery
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Tab1 Relationship of incidence rate and fatality rate of SIRS MODS
Cases with MODS

Criteria Cases Total Fatality
of SIRS of SIRS 2 3 4 =5 (Case) [ Cases( %0)]
2 items 835 61 50 29 140 41(29.2)
3 items 971 71 56 36 163 81(49.6)
4 items 726 74 67 39 15 195 160 (82. D
Total 2538 206 173 14 15 498 282 (56. 6
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Tab 2 Comparison of types of acid-base disturbance with resuts of arterial blood gas analysis and serum electrolytes in 2 538 patients (x +s)
(mmHg) (mmol/ L)

Types of ABD n pH P PO, HCO, Nt - o “C
RAL 587 7.48 £0.06 67.9+14.8 27.5+5.7 19.843.5 131. 2+5.3 3.71+0.6 102.6 5.7 10.244.5
RA 295 7.27 £0.09 61.2+15.3 61.749. 4 27.345.7 133. 5£5.5 4.2+0.5 96.2 6.3 11.7+4.8
MA 242 7.25+0.11 69.5+18.2 30.246.3 14.245.1 135. 7+6.2 4.4+0.7 98.8 8.2 21.3+5.1
MAL 103 7.49 0. 07 62.3+13.5 42.31+3.8 31.544.3 130. 9£5.7 2.94+0.4 89.7£7.3 12.843.6
RAL+ MAL 283 7.51+0.06 65.7+17.6 31.743.6 28.343.9 134. 646.9 3.640.8 97.2+5.8 10.7+4.9
RATL+ MA 224 7.41+0.08 66.4+19.1 28.8+6.5 17.944.0 137. 1+6.4 4.3+0.7 102.5+7.4 19.845.2
RA-+MA 88 7.21£0.12 64.8+15.3 52.5+12. 3 18.4+4.5 136. 8£8.3 4.6+0.6 104.1£9.3 23.6+6.5
RA-+MAL 72 7.39£0.09 58.5+14.2 51.7+10. 5 37.6145.2 133. 4+6.5 4.14+0.9 90.947.2 8.84+5.3
MA-+MAL 28 7.47 £0.07 65.7+11.8 40.2+3. 8 31.243.7 141. 2+6.6 3.81+0.6 92.749.5 24.74+4. 6
RALA MAL+MA 148 7.50 +-0. 06 67.6+13.7 32.7+5.6 25.844.6 134.9+£7.4 3.7+0.5 94.6+7.2 24.54+4.2
RA+MAL+MA 59 7.33+£0.05 71.4+12.5 54.6+10. 2 34.947.3 135. 3+8.9 3.9+0.8 91.5+8.0 28.645. 8
Nomal 409 7.42 10.03 93.546.8 39.343.5 23.842.2 138. 7£2.6 4.1£0.3 103.8 £3.3 11.342. 4

RAL (aaite respiratory alkabsis); RA (espiratory acidosis); MA (metabolic acidosis); MAL (metabolic akalosis)
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Tab 3 Distribution of types of acid-base disturbance with different number of times of SIRS and different number of organ dysfunction (cases)

SIRY MODS  (different number of

) - . Nomal RAL RA MA MAL RAL+MAL RAL+MA RA+MA MA+MAL MA+MAL RAL+MAL+MA RA+MAL+MA  towl
times/ different organ dysfinction)

SIRS 2 item 129 207 98 69 23 86 65 9 557/ 129
SIRS 3 item 113 213 115 77 25 91 75 23 19 4 15 657113
SIRS 4 ietm 102 167 71 66 17 2 32 23 13 9 28 14 482102
MODS 2 organ dysfindion 43 11 15 19 25 21 14 11 8 29 10 163/ 43
MODS 3 organ dysfindion 22 7 12 21 19 10 15 4 43 20 151/22
MODS 4 organ dysfindion 8 7 18 12 9 14 3 2 11 104
MODS =5 organ dysfimction 11 4 15
Total 409 587 295 242 103 283 224 88 72 28 148 59 2538
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