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Clinical value of venous blood gas analysis in emergency medical care XU Anyi, SHAN Renfei, QIN
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[Abstract] Objective To analyze the correlation between arterial and peripheral venous blood gas analysis
variables. Methods The datas including PubMed, Medline , Embase were systematically searched for the variables
in adult emergency peripheral venous and arterial blood gas analysis,including pH,PCO,,HCO; and BE from
January 1966 to March,2015. The quality of studies was critically evaluated and the data were extracted by two
reviewers independently. Meta—analysis was conducted by using the RevMan 5.2. Results Totally 17 studies
were finally identified. The pH value of arterial blood gas analysis in patients with non shock is similar to
venous blood gas analysis (WMD=0.00,95% CI:-0.01 ~ 0.02,P>0.05). The PCO, value of arterial blood gas
analysis and venous blood gas analysis is obviously different (WMD=-3.87,95%CIl:-4.35 ~ -3.38 ,P<<0.05). The
HCO;5 value of arterial blood gas analysis is similar to venous blood gas analysis (WMD=-0.20,95% CI:-0.66 ~
0.26,P>0.05)as well as BE value (MD=0.09,95% CI:-=0.97 ~ 0.55). Conclusion It had sufficient evidence to
support that the pH and HCO; of the arterial blood gas analysis in patients with non shock patients is similar
with peripheral venous blood gas analysis. But there is no enough data to show the correlation between arterial
and venous blood gas analysis in patients with shock or disturbance of acid-base balance. The difference
between peripheral venous blood gas analysis and arterial blood gas analysis PCO, value is obvious,it is difficult

to predict the PCO, value of arterial blood gas analysis by using PCO, value of peripheral venous gas analysis

in clinical ,but the partial pressure of CO, could
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apply in the arterial hypercarbia selection or
partial carbon dioxide pressure monitoring.
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Gokel et al™ 2000 152 PH.HCO;
Kelly et all™® 2001 246 PH .HCO;
Kell et al™ 2002 196 PH .PCO,
Kelly et al® 2005 112 PH.PCO,
Rang et al'® 2002 218 PH .PCO, HCO;5
Ma et al 2003 200 PH
Eizadi—-Mood et al!™ 2005 50 PH.PCO, . HCO;
Ak et al” 2006 132 PH.PCO, .HCO;
Razi et al'! 2007 107 PH.PCO, . HCO;
Malatesha et al'® 2007 95 PH.PCO, HCO;
Toftegaard et al® 2008 103 PH .PCO,.BE
Raoufy et al® 2011 132 PH .PCO, HCO;5
Shirani et al™ 2011 192 PH.PCO, HCO;
McCanny et al'™! 2012 89 PH .PCO,
Ibrahim et all'”) 2011 122 PCO,
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ABG VBG Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 DKA
Brandenburg 7.24 0.11 152 7.22 0.09 152 6.3% 0.02 [-0.00, 0.04] 1
Gokel 7.21 0.08 200 7.25 0.1 200 6.6% -0.04 [-0.06, -0.02] =
Ma 7.28 0.06 44 7.26 0.09 44 5.6% 0.02 [-0.01, 0.05] o
Subtotal (95% CI) 396 396 18.4% -0.00 [-0.04, 0.04] R —
Heterogeneity: Tau® = 0.00; Chi* = 21.10, df = 2 (P < 0.0001); IF = 91%
Test for overall effect: Z = 0.05 (P = 0.986}
1.2.2 COPD
Ak 7.4 0.02 107 7.37 0.03 107 7.0% 0.03 [0.02, 0.04] e
McCanny 7.35 0.05 132 7.38 0.1 132 6.5% -0.03 [-0.05, -0.01] =
Raoufy 7.36 0.04 85 7.33 0.06 89 B.7% 0.03 [0.02, 0.04] -
Razi 744 0.08 132 7.38 0.09 132 b.4% 0.06 [0.04, 0.08] —
Subtotal (95% CI) 460 460 26.6%  0.02 [-0.00, 0.05] e —
Heterogeneity: Tau® = 0.00: Chi* = 45.12, df = 3 (P < 0.00001); I = 93%
Test for overall effect: Z = 1.61 (P = 0.11)
1.2.3 Other
Eizadi—Mood 7.4 0.01 50 7.4 0.02 50 7.0% 0.00 [-0.01, 0.01] T
Gennis 7.38 0.03 188 7.39 0.04 1B§ 7.0% -0.01[-0.02, -0.00] =
Kelly 2001 7.38 0.02 246 7.43 0.04 246 7.1% -0.05 [-0.06, -0.04] -
Malatesha 7.35 0.05 85 7.37 0.03 g5 6.9% -0.02 [-0.03, -0.01] —_
Rang 7.38 0.03 218 7.35 0.02 218 7.1% 0.03 [0.03, 0.03] -
Shirani {01) 7.37 0.11 114 7.35 0.08 114 B6.1% 0.02 [-0.00, 0.04] T
Shirani {02) 7.33 0.02 78 7.35 0.01 78 7.1% -0.02 [-0.02, -0.02] -
Toftegaard 742 0.01 103 7.43 0.07 103 6.8% -0.01[-0.02, 0.00] -
Subtotal (95% CI) 1092 1092 55.0% -0.01[-0.03,0.01] ---
Heterogeneity: Tau® = 0.00; Chi* = 497.15, df = 7 (P < 0.00001); * = 99%
Test for overall effect: Z = 0.74 (P = 0.46)
Total (95% CI) 1948 1948 100.0% 0.00 [-0.01, 0.02] ?
Heterogeneity: Tau® = 0.00; Chi* = 691.04, df = 14 (P < 0.00001); ¥ = 98% f ; y } f

-0.1 -0.05 4] 0.05 0.1
Test for overall effect: Z = 0.17 (P = 0.87) ABG VBG
Test for subaroup differences: Chi* = 3.02, df = 2 (P = 0.22), I = 33.7%
1 pHEL A AR IE]

ABG VEG Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random , 95% CI IV, Random , 95% CI
2.1.1 COPD
Ak 68.95 12.03 132 70.58 8.3 132 3.8% -1.63 [-4.12, 0.86] e B
Kelly2005 58.22 20.32 112 58.19 10.58 112 1.3% -0.97 [-5.21, 3.27] T
McCanny 64.53 10.25 107 66.42 B8.95 107 3.5% -1.89 [-4.47, 0.69] B
Raoufy 60.58 8.17 132 68.95 7.52 132 6.6% -8.37 [-10.26, -6.48] ——
Razi 59.33 18.1 89 69.72 7.23 89 1.4% -10.39 [-14.44, -6.34] —
Subtotal (95% CI) 572 572 16.7%  -5.05 [-6.24, -3.86] L 2
Heterogeneity: Chi* = 35.03, df = 4 (P < 0.00001); ¥ = 89%
Test for overall effect: Z = 8.32 (P < 0.00001)
2.1.2 Other
Eizadi— Mood 44.63 6.23 50 53.23 3.23 50 6.2% -8.60(-10.55, -6.65) e
Gennis 48.65 7.4 188 52.88 10.21 188 7.3% -4.23 [-6.03, -2.43] oo
lbrahim 52.37 9.18 122 55.26 11.52 122 3.5%  -2.89(-5.50, -0.28]) —
Kelly2002 49,32 5.25 196 51.13 8.28 196 12.5% -1.81(-3.18, -0.44] -+
Malatesha 38.33 4.85 95 40.92 6.83 95 8.3% -2.59(-4.27, -0.91) —
Rang 50.04 3.32 218 52.32 5.66 218 31.1% -2.28 [-3.15, -1.41] =
Shirani (01) 40.64 7.94 114 50.28 8.33 114 5.3% -9.64 [-11.75, -7.53]) -
Shirani (02) 47.72 8.9 78 53.57 6.97 78 3.7%  -5.85[-8.36, -3.34) —
Toftegaard 5.96 103 50.35 9.03 103 5.4%  -3.73 [-5.82, -1.64] —
Subtotal (95% CI) 1164 1164 83.3% -3.63 [-4.16, -3.10] (]
Heterogeneity: Chi* = 77.37, df = 8 (P < 0.00001); ¥ = 90%
Test for overall effect: Z = 13.37 (P < 0.00001)
Total (95% CI) 1736 1736 100.0%  -3.87 [-4.35, -3.38] ‘
Heterogeneity: Chi* = 116.95, df = 13 (P < 0.00001); F = 89% _50 —l". g 150 250
Test for overall effect: Z = 15.60 (P < 0.00001) ABG VBG

Test for subgroup differences: Chi’ = 4.55, df = 1 (P = 0.03), I = 78.0%
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ABG VBG Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random , 95% CI IV, Random , 95% CI

1.3.1 Respiratory diseases

Ak 33.45 8.37 132 32.97 3.47 132 8.8% 0.48 [-1.07, 2.03] — =

Raoufy 28.73 3.85 132 27.96 6.02 132 14.2% 0.77 [-0.45, 1.99] T

Razi 19.32 4.74 107 20.36 4.07 107 15.0% -1.04([-2.22,0.14] —

Subtotal (95% CI) 371 371 38.0% -0.01[-0.76, 0.73] *

Heterogeneity: Chi* = 4.87, df = 2 (P = 0.09); I’ = 59%

Test for overall effect: Z= 0.03 (P = 0.97)

1.3.2 Other

Eizadi—Mood 23.67 6.73 50 23.51 5.17 50 2.1% 0.16 [-2.99, 3.31]

Gennis 25.32 3.85 188 24.66 7.28 188 15.2% 0.66 [-0.52, 1.84] -

Gokel 15.09 9.46 152 21.99 B8.97 152 4.9% -2.90 [-4.97, -0.83]

Kelly 2001 29.04 5.58 246 28B.89 733 246 15.9% 0.15 [-1.00, 1.30] —

Malatesha 31.16 3.33 95 32.67 6.15 95 10.6% -1.51([-2.92, -0.10] = m

Rang 21.79 7.92 218 23.12 9592 218 7.4% -1.33[-3.02, 0.36] B

Shirani (01) 34.86 9.25 114 33.37 10.27 114 3.3% 1.45 [-1.05, 4.03] a—

Shirani (02) 23.95 8.4 78 2285 9.72 78 2.6% 1.06 [-1.79, 3.91] R

Subtotal (95% CI) 1141 1141 62.0% -0.32 [-0.90, 0.26] iy

Heterogeneity: Chi* = 16.33, df = 7 (P = 0.02); I = 57%

Test for overall effect: Z = 1.07 (P = 0.28)

Total (95% CI) 1512 1512 100.0% -0.20 [-0.66, 0.26]

Heterogeneity: Chi* = 21.60, df = 10 (P = 0.02); I = 54%
Test for overall effect: Z = 0.87 (P = 0.39)
Test for subaroun differences: Chi* = 0.40, df = 1 (P = 0.53), ¥ = 0%
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