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e-Table 1. Sensitivity Analyses of Alternative Methods to Calculate Arterial pH From Venous pH and 

Restricted Sample 

Analysis methoda 
Vasopressin Hemodynamic 

Response OR (95% CI) per 0.1 unit 
pH below 7.40b 

Vasopressin Hemodynamic 
Response OR (95% CI) per 0.1 unit 

pH below 7.40c 

Primary methodd 0.72 (0.66-0.79) 0.79 (0.72-0.87) 

Alternate method 1e 0.72 (0.66-0.79) 0.79 (0.72-0.87) 

Alternate method 2f 0.73 (0.67-0.79) 0.80 (0.72-0.88) 

Alternate method 3g 0.72 (0.66-0.79) 0.79 (0.72-0.87) 

Restricted sampleh 0.74 (0.67-0.81) 0.81 (0.73-0.91) 

 

aEach analysis method, except the restricted sample analysis, had 297 arterial pH values calculated from 

venous pH values as described and 1053 pH values from arterial samples. 

bUnivariate logistic regression 

cMultivariable logistic regression adjusted for lactate concentration and Sequential Organ Failure Assessment 

score at vasopressin initiation 

dArterial pH values calculated from venous pH values by adding 0.04 to venous pH to equate to arterial pH 

(per Kelly 2001)1  

eArterial pH values calculated from venous pH values by adding 0.034 to venous pH to equate to arterial pH 

(per Kelly 2002)2  

fArterial pH values calculated from venous pH values with the following equation: arterial pH = -0.307 + 

(1.05*venous pH) (per Treger 2010)3  

gArterial pH values calculated from venous pH values by adding 0.03 to venous pH to equate to arterial pH 

(per Adrogué 1989 and Middleton 2006)4,5 

hStudy sample restricted to only those 1053 patients with an arterial value pH available 
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e-Table 2. Sensitivity Analysis of Alternative Norepinephrine-Equivalent Catecholamine Dose 

Equivalence 

Characteristica 
Total 

(N=1350) 
pH ≤7.19 
(n=325) 

pH 7.20-7.29 
(n=359) 

pH 7.30-7.39 
(n=421) 

pH ≥7.40 
(n=245) p 

NE-equivalent catecholamine 
dose change at 1 hour after 
vasopressin start (mcg/min)b 

-0.6 ± 24.3 2.9 ± 32.3 -1.1 ± 30.7 -1.6 ± 13.3 -2.9 ± 13.1 <0.01 

NE-equivalent catecholamine 
dose change at 3 hours after 
vasopressin start (mcg/min)b 

-0.1 ± 27.8 4.8 ± 34.1 -0.9 ± 32.8 -1.8 ± 18.7 -2.4 ± 22.8 <0.01 

NE-equivalent catecholamine 
dose change at 6 hours after 
vasopressin start (mcg/min)b 

-0.8 ± 32.4 4.9 ± 40.6 -2.1 ± 36.4 -2.5 ± 23.5 -3.5 ± 25.6 <0.01 

MAP/NEQ change at 1 hour 
after vasopressin start  

(mm Hg/mcg/kg/min)c 
29 (-16, 103) 9 (-28, 60) 21 (-27, 91) 40 (-1, 121) 56 (-5, 166) <0.01 

MAP/NEQ change at 3 hours 
after vasopressin start  

(mm Hg/mcg/kg/min)c 
30 (-35, 128) 3 (-47, 83) 27 (-44, 125) 38 (-17, 136) 56 (-30, 264) <0.01 

MAP/NEQ change at 6 hours 
after vasopressin start  

(mm Hg/mcg/kg/min)c 
38 (-44, 184) 13 (-68, 132) 37 (-50, 178) 41 (-29, 187) 86 (-18, 355) <0.01 

 

aNorepinephrine-equivalent catecholamine doses in mcg/min were calculated as [norepinephrine 

(mcg/min)] + [epinephrine (mcg/min)] + [dopamine (mcg/kg/min)*weight(kg)/100] + [phenylephrine 

(mcg/min)/10] (per Goradia 2021)6 

bData presented as mean ± standard deviation 

cData presented as median (interquartile range) 
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e-Table 3. Subgroup Analysis of Patient Outcomes by Clinical pH Group at Vasopressin Initiation in 

Medical Intensive Care Unit Patients  

Characteristic 
Total 

(N=880) 
pH ≤7.19 
(n=209) 

pH 7.20-7.29 
(n=235) 

pH 7.30-7.39 
(n=268) 

pH ≥7.40 
(n=168) p 

Primary outcome 

Hemodynamic responsea 432 (49.1) 69 (33.0) 114 (48.5) 145 (54.1) 104 (61.9) <0.01 

Odds ratio (95% CI)b  
0.41  

(0.26-0.65) 
0.66  

(0.44-1.0) 
0.80  

(0.53-1.19) 
1  

(referent) 
 

Secondary outcomes 

NE-equivalent catecholamine 
dose change at 1 hour after 
vasopressin start (mcg/min) 

-0.2 ± 28.5 +4.6 ± 37.8 -1.4 ± 37.1 -1.8 ± 14.3 -2.2 ± 13.9 <0.01 

NE-equivalent catecholamine 
dose change at 3 hours after 
vasopressin start (mcg/min) 

+1.5 ± 25.9 +7.8 ± 34.2 +2.4 ± 26.9 -1.5 ± 18.6 -2.8 ± 20.7 <0.01 

NE-equivalent catecholamine 
dose change at 6 hours after 
vasopressin start (mcg/min) 

+1.0 ± 28.7 +8.0 ± 35.4 +1.0 ± 27.5 -1.9 ± 24.0 -2.9 ± 26.7 <0.01 

MAP/NEQ change at 1 hour 
after vasopressin start  

(mm Hg/mcg/kg/min)c 
23 (-20, 86) 6 (-28, 53) 21 (-26, 81) 34 (-4, 95) 37 (-10, 131) <0.01 

MAP/NEQ change at 3 hours 
after vasopressin start  

(mm Hg/mcg/kg/min)c 
22 (-36, 115) 3 (-42, 61) 12 (-49, 118) 35 (-21, 111) 38 (-31, 213) <0.01 

MAP/NEQ change at 6 hours 
after vasopressin start  

(mm Hg/mcg/kg/min)c 
36 (-44, 158) 9 (-72, 116) 26 (-57, 153) 48 (-25, 162) 57 (-36, 228) 0.03 

28-Day mortality 595 (67.6) 166 (79.4) 157 (66.8)  165 (61.6) 107 (63.7) <0.01d 

 

Data presented as n (%) or mean ± standard deviation, unless otherwise specified 

aOn univariate logistic regression, as arterial pH decreased the odds of hemodynamic response to 

vasopressin decreased (for each 0.1 unit arterial pH was below 7.40, response OR 0.71; 95% CI 0.64-

0.79, P<0.01) 

bOdds ratio and 95% CI from multivariable logistic regression analysis adjusted for lactate concentration 

and sequential organ failure assessment at vasopressin initiation 

cPresented as median (interquartile range) 

dFor the comparison of the pH ≤7.19 group to the pH ≥7.40 group, HR(t) = e[0.69-0.11*t ]; at t=0, HR 1.99, 95% 

CI 1.42-2.78 
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e-Figure 1. Directed Acyclic Graph for Variable Selection in Multivariable Model for Vasopressin 

Hemodynamic Response 

 

SOFA = Sequential Organ Failure Assessment score   
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e-Figure 2. Patient Flow Diagram 

4417 Patients with septic shock 

assessed for eligibility

1350 Patients included 

2623 Did not meet inclusion criteria 

2262 Never administered vasopressin

  337 Vasopressin started before or simultaneously with catecholamine

    20 Vasopressin started after catecholamine cessation

      4 Vasopressin not for septic shock

444 Excluded 

  250 No pH available within six hours of vasopressin start

  194 Vasopressin dose titrated within first six hours
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e-Figure 3. Change in Ratio of Mean Arterial Pressure to Norepinephrine-Equivalent Catecholamine Dose After Vasopressin Start by pH  
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Change in MAP/NEQ at one hour (A; n=1227), three hours (B; n=1192), and at six hours (C; n=1133) after vasopressin start by arterial pH at 

vasopressin initiation. MAP/NEQ = mean arterial pressure/norepinephrine-equivalent catecholamine dose. 
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e-Figure 4. Sensitivity Analysis of Change in Norepinephrine-Equivalent Catecholamine Dose After Vasopressin Start by pH Using Alternative 

Dose Equivalence 
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Change in norepinephrine-equivalent catecholamine dose at one hour (A; n=1350), three hours (B; n=1345), and at six hours (C; n=1344) after 

vasopressin start by arterial pH at vasopressin initiation. Lines represent the predicted change in norepinephrine-equivalent catecholamine dose 

from a linear regression of norepinephrine-equivalent catecholamine dose on arterial pH at vasopressin initiation. Norepinephrine-equivalent 

catecholamine doses in mcg/min were calculated as [norepinephrine (mcg/min)] + [epinephrine (mcg/min)] + [dopamine 

(mcg/kg/min)*weight(kg)/100] + [phenylephrine (mcg/min)/10].6 For each 0.1 unit the pH was below 7.40 at vasopressin initiation, the norepinephrine-

equivalent catecholamine dose increased by 1.5 mcg/min (95% CI 0.5-2.5 mcg/min) at one hour, increased by 2.3 mcg/min (95% CI 1.2-3.4 

mcg/min) at three hours, and increased by 2.7 mcg/min (95% CI 1.4-4.0 mcg/min) at six hours after vasopressin initiation. NE = norepinephrine.  
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e-Figure 5. Subgroup Analysis of Change in Norepinephrine-Equivalent Catecholamine Dose After Vasopressin Start by pH in Medical Intensive 

Care Unit Patients  
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Change in norepinephrine-equivalent catecholamine dose at one hour (A; n=880), three hours (B; n=875), and at six hours (C; n=874) after 

vasopressin start by arterial pH at vasopressin initiation in medical intensive care patients. Lines represent the predicted change in 

norepinephrine-equivalent catecholamine dose from a linear regression of norepinephrine-equivalent catecholamine dose on arterial pH at 

vasopressin initiation. For each 0.1 unit the pH was below 7.40 at vasopressin initiation, the norepinephrine-equivalent catecholamine dose 

increased by 1.8 mcg/min (95% CI 0.4-3.2 mcg/min) at one hour, increased by 3.4 mcg/min (95% CI 2.1-4.7 mcg/min) at three hours, and 

increased by 3.3 mcg/min (95% CI 1.9-4.7 mcg/min) at six hours after vasopressin initiation. NE = norepinephrine  
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Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 
abstract 

1-2 

(b) Provide in the abstract an informative and balanced summary of what was 
done and what was found 

 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for the investigation being 
reported 

3 

Objectives 3 State specific objectives, including any prespecified hypotheses 3 

Methods 

Study design 4 Present key elements of study design early in the paper 3-4 

Setting 5 Describe the setting, locations, and relevant dates, including periods of 
recruitment, exposure, follow-up, and data collection 

3-4 

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of 
participants. Describe methods of follow-up 

3-4 

(b) For matched studies, give matching criteria and number of exposed and 
unexposed 

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 
effect modifiers. Give diagnostic criteria, if applicable 

4-5 

Data sources/ 
measurement 

8*  For each variable of interest, give sources of data and details of methods of 
assessment (measurement). Describe comparability of assessment methods if 
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imprecision. Discuss both direction and magnitude of any potential bias 

10 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 
multiplicity of analyses, results from similar studies, and other relevant evidence 

10 

Generalisability 21 Discuss the generalisability (external validity) of the study results 9-10 

Other information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if 
applicable, for the original study on which the present article is based 

1 

 

*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and 

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely 

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at http://www.strobe-statement.org. 

 

 


