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S1. Method 
S1.1. Study selection for the Physiologically-based Pharmacokinetics models:  

The selection of studies used in cefazolin or cefuroxime Physiologically-based Phar-
macokinetics (PBPK) models was dependent on the availability of observed cefazolin and 
cefuroxime adipose tissue concentrations.  

S1.1.1. Cefazolin  
The Philipson study [1] was selected because it reported cefazolin PK in healthy non-

obese women during and after pregnancy.  
Ritta and Ravin used different dosing than Philipson et al. [1,2]. Elkomy et al. repre-

sented cefazolin PK at the time of caesarean section (CS) compared to other studies at the 
time of pregnancy [3]. Pevzner et al. reported cefazolin concentrations in adipose tissue in 
normal-weight pregnant women at the time of CS [4,5]. Chen et al. reported cefazolin con-
centrations in adipose tissue in obese subjects undergoing bariatric surgery with no other 
conditions [6]. 

Many studies analysed cefazolin in the obese-pregnant population [4,7-12]. Out of 40 
score, the highest ClinPK scores were reported by Stitely et al. (39), Young et al. (38), Kram 
et al. (37) and Maggio et al. (36) [8,9,11,12]. Kram et al. used a modified Kirby-Baure assay, 
which is not considered to be a robust technique for analysing cefazolin in blood and ad-
ipose tissue. As a result, Young et al., Maggio et al. and Stitely et al. were selected to in-
vestigate the appropriately of the PBPK obese-pregnant model to predict cefazolin con-
centrations in plasma and adipose compared to observed data. 

S1.1.2. Cefuroxime 
The study by Lovering et al. (lean non–pregnant population) was selected because it 

reported cefuroxime adipose tissue concentrations in subjects underwent hip replacement 
[13]. Studies by Kegdel et al. and Garton et al. (healthy populations) were used previously 
in the study by Hsu et al. to predict cefuroxime concentrations in pregnancy PBPK model 
using Simcyp V12.1 [14-16]. These studies were included in this work to ensure reproduc-
ibility of in-silico prediction of Simcyp version 20 to the older version. 

For the Philipson and Stiernstedt study, healthy pregnant women of normal weight 
were selected as representative of the gestational differences in women during pregnancy 
and at delivery [17]. Additionally, it identified the PK of cefuroxime of these women after 
delivery, on the return of the menstrual cycle and cessation of breastfeeding. This data 
will allow the comparison of the cefuroxime PK parameter during pregnancy with the 
healthy population. Bousfield et al. investigated cefuroxime concentrations in pregnant 
women at time whom required labour induction or CS [18]. Lalic et al. was selected be-
cause they reported the highest Clin PK score among other related studies [19,20]. Barbour 
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et al. reported cefuroxime concentrations in the blood and adipose tissue of obese women 
undergoing abdominal surgery [21]. 

S1.2. Cefuroxime logP 
The Log P used in Hsu et al. was -0.9; this was predicted using ADMET PredictorTM 

[16]. In our study, Log P was measured using the shake-flask method. Cefuroxime was 
dissolved in 100 ml of water (200 µg/ml); 3 ml of this solution was added to 3 ml of n-
octanol and that solution was shaken for 24 hours at 4°C. Then, the two phases were al-
lowed to separate for 24 hours and after separation the cefuroxime content was measured 
by high-performance liquid chromatography in both the water and the n-octanol using a 
previously published validated method with minor modification [12,21]. The partition co-
efficient of the cefuroxime was calculated using equation (S1)[22]. The resulting Log P was 
-1.5. A sensitivity analysis of cefuroxime Log P range values from -3 to 3 was performed 
using cefuroxime-observed plasma concentrations in healthy subjects.  LogP୭ୡ୲/୵ୟ୲ = Log([solute in octanol][solute in water] ) (S1) 

S1.3. PBPK models of non–obese non–pregnant, obese, pregnant and obese–pregnant populations 
Figure S1 represents the pregnancy PBPK model coupled with the generic permea-

bility-limited adipose and mechanistic kidney permeability model used within the Simu-
lator [23-26]. For both cefazolin and cefuroxime, the model was firstly established for the 
non–obese and non–pregnant population. This is the structural or “baseline” model. Then 
changes in physiology during pregnancy were added in the model by selecting the Sim-
pregnancy population within the Simulator [27]. In a parallel step, the physiological 
changes to obese populations were added to the model by selecting the non–pregnant 
Sim-Obese and Sim-Morbidity Obese populations within the Simulator  [28] to verify the 
model adequacy of describing any change in the PK in these population. The last step was 
to incorporate the changes due to obesity in the baseline model for pregnancy model. In 
all cases the compound-specific parameters (model input table 1 in the main text in the 
manuscript) were remain without any modification across the different populations.  For 
obese–pregnant PBPK model, in addition to the bodyweight adjustment, the tissue blood 
flows of obese and morbidly obese subjects were used as the baseline (pre-pregnant) of 
obese– and morbidly obese–pregnant PBPK model (Table S1). 

S1.3.1. Organs, tissue and blood flow  

Tissue volume 
The maternal pregnancy model uses a lumped feto-placental compartment to ac-

count for the growth and change in the fetal, placental, uterine and amniotic fluid during 
pregnancy. Gestational age-dependent equations describing changes to the fetoplacental 
compartment and other tissue volumes, such as  plasma volume, red blood cell volume 
and total fat mass as follows: are described (S2), (S3), (S4) and (S5), respectively. Fetoplacental volume = 0.08 (1 − 0.245 GA + 0.05375 GAଶ ) (S2) 

Plasma volume, PV, (L) = PV଴ (1 +  − 0.00892 GA +  0.00168 GAଶ  −  0.000028 GAଷ) (S3) 

Red Blood Cell volume, RBCV, (L) = RBCV଴ ∗ (1 +  0.00658 GA) (S4) 



 3 

Adiopose Volume, AdipV, (L)=  AdipV଴ (1 ±  0.004168 GA +  0.000743 GAଶ − 0.000012 GAଷ)  (S5) 

Where PV଴, RBCV଴, AdipV଴ represent the baseline in non-pregnant female population, 
predicted within the Simulator from the underlying covariates [29]. GA is Gestational age 
in weeks 

Blood flows 
The change in cardiac output and consequent alteration of blood flow percentages to 

the kidneys, brain, adipose tissues, and the new organ (feto-placenta) are incorporated 
into the Sim–pregnancy model. Equations (S6), (S7), (S8), (S9) and (S10) represent the ges-
tational changes of cardiac output and blood flows to the uterine (and its contents, i.e. 
feto-placental compartment), kidneys (effective renal blood flow), adipose and skin, re-
spectively [24]. Cardiac output (L/h) = CO଴ (1 +  0.019657 GA −  0.000292 GAଶ) (S6) 

Fetoplacenta blood flow = FPBF଴ (1 + 0.070667 GA + 0.034667 GAଶ − 0.00067 GAଷ) (S7) 

Renal blood flow (%ܱܥ) = RBF଴(1 + 0.024453 GA −  0.00076 GAଶ) (S8) 

Adipose blood flow, ABF, (%CO) = ABF଴ (1 − 0.003412 GA + 0.000059 GAଶ)  (S9) 

Skin blood flow (%CO) = SBF଴(1 + 0.0075 GA + 0.0002 GAଶ)  (S10) 

Where CO଴, FPBF଴, RBF଴, SBF଴, and ABF଴ are the baseline values for the non-pregnant 
female population; GA is Gestational age in weeks 

Blood binding  
Both cefazolin and cefuroxime are bound to albumin in plasma. The gestational-de-

pendent change in plasma albumin in the model was accounted for according to the fol-
lowing equation. Albumin (g/L) = Albumin଴ (1 −  0.00388 GA −  0.000072 GAଶ) (S11) 

Where Albumin଴ is the baseline value for the non-pregnant female population pre-
dicted within the Simulator; GA is Gestational age in weeks 

Renal function  
The glomerular filtration rate value in non-pregnant population (GFR0) is simulated 

using the modification of diet in renal disease (MDRD) equation (referred to as Method 2 
in Simcyp®); equation (S12) represent this method [28,30]. The complex gestational 
changes of renal function have been described algorithmically by Abduljalil et al. [24]. The 
key physiological element of renal function is the GFR; the gestational alteration of GFR 
is described in equation (S13) [24]. GFR଴  = 175 ∗ 88.42݁݊݅ݐܽ݁ݎܥ ݉ݑݎ݁ݏ) )ିଵ.ଵହସ ∗ (ܽ݃݁)ି଴.ଶ଴ଷ  [∗  (S12) [݈݁ܽ݉݁ܨ ݂݅ 0.742

Glomerular Filtration Rate, GFR, (ml/min/1.73݉2)=  GFR଴(1 +  0.028392 GA −  0.000502 GAଶ) 
(S13) 
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Where GFR଴ is the baseline glomerular filtration rate (mL/min/1.73m2) values for the 
non-pregnant female population predicted within the Simulator using the equation (S12); 
GA is Gestational age in weeks. 

 
Figure S1. Pregnancy (Maternal) PBPK model coupled with MechKiM model.Note: For Mech-
KiM model: both renal blood flow and GFR are gestational age dependent, hence the 
flows between kidney compartments are gestational age dependent (Solid black arrows). 
Dashed arrows represent directions of efflux and uptake transporters. 

Table S1. Tissue blood flow rates in female subjects. 

 
Predefined tissue blood flow as percentage of cardiac out-

put (Mean predicted L/h) 

Mean predicted  tissue blood flow L/h us-
ing discussed equations at 40 weeks gesta-

tional 

Population  

Non–obese, 
non–pregnant 

(baseline of 
pregnant  popu-

lation) 

Obese 
(baseline of  

obese–pregnant  
population) 

Morbidly obese 
(baseline of  morbid-
ity obese–pregnant 

population) 

Lean– preg-
nant 

obese–preg-
nant 

Morbidly obese–
pregnant 

Adipose 8.5 (20.62) 14.8 (37.34) 17.2 (58.42) 29.34 62.07 80.01 
Bone  5 (17.42) 5 (17.36) 5 (18.63) 13.66 16.59 18.41 
Brain 12 (41.81) 10.4 (37.36) 9.7 (36.50) 39.02 41.09 42.51 

Stomach and 
esophagus  1 (3.48) 0.9 (3.12) 0.8 (2.98) 2.73 2.99 2.95 

Small intes-
tine 

11 (35.75) 9.5 (31.98) 8.9 (32.42) 30.05 31.53 32.76 

Villi 6 (20.90) 5.4 (18.56) 4.9 (18.38) 16.39 17.26 18.04 
Large intes-

tine 
5 (14.85) 4.3 (13.17) 4 (14.04) 13.66 14.27 14.73 

Heart  5 (14.85) 5 (14.85) 5 (17.40) 13.66 16.59 18.41 
Kidney 17 (64.36) 14.7 (57.56) 13.8 (53.87) 46.68 49.05 51.07 

Liver (arte-
rial) 

6.5 (22.64) 5.6 (20.20) 5.3 (19.87) 17.76 18.59 19.51 

Liver (por-
tal) 

21.5 (68.48) 18.5 (61.22) 17.4 (62.85) 58.73 61.40 64.05 

Lung 100 (348.38) 100 (347.21) 100 (372.52) 360.33 437.79 485.60 
Muscle  12 (54.65) 12 (54.21) 12 (50.85) 32.78 39.83 44.18 

Pancreas  1 (3.48) 1 (3.47) 1 (3.73) 2.73 3.32 3.68 
Skin 5 (17.42) 6.6 (21.41) 7.2 (26.45) 29.19 46.81 56.64 
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Spleen 3 (7.88) 2.5 (7.02) 2.4 (8.08) 8.19 8.63 8.84 
Feto-Pla-

centa  
0.6   35.49 43.12 47.82 

S2. Results 
Table S2 represent predicted T>MIC and fT>MIC of a 2000 mg cefazolin dose when 

given 15, 30 and 60 min before skin incision in obese– and morbidly obese–pregnant 
women. 

Tables S3 and S4 represent simulated time above the minimum inhibitory concentra-
tions required to inhibit the growth of 90% of most common organisms causing post CS 
infection (MIC90) of cefazolin and cefuroxime, respectively. 

Predicted time above MIC90 (2, 4 and 8 µg/mL or µg/g) of cefuroxime plasma, free 
plasma and adipose tissue concentration in lean non–pregnant, lean–pregnant, obese– 
and morbidly obese–pregnant after administration of either 750 mg or 1500 mg cefurox-
ime dose are presented in table S5. The percentages of subjects attaining a target MIC90 at 
1.5 hours and 2 hours are illustrated in table S6. The 1.5 hours and 2 hours were selected 
to investigate percentages of subjects achieving targeted MIC post cefuroxime administra-
tion of 30 min or 60 min pre CS of 1 hours.  

Table S2. Time above the minimum inhibitory concentration (2, 4 and 8 µg/mL) post a 2000 mg cefazolin doses given 
virtually to obese–pregnant and morbidly obese–pregnant. 

Time from 
administration 
to skin incision 

MIC90 
(µg/mL) 

Obese–pregnant women Morbidly obese–pregnant 

T>MIC (hours) fT>MIC (hours) T>MIC (hours) fT>MIC (hours) 

15 min 
2 10.31 (5.63, 14.51) 6.83 (3.95, 9.83) 11.03 (5.87, 15.47) 7.19 (4.19, 10.31) 
4 8.39 (4.67, 12.11) 5.03 (2.99, 7.19) 8.87 (4.91, 12.59) 5.15 (2.99, 7.43) 
8 6.47 (3.71, 9.35) 3.35 (1.91, 4.79) 6.83 (3.83, 9.83) 3.23 (1.79, 4.91) 

30 min 
2 10.06 (5.38, 14.26) 6.58 (3.7, 9.58) 10.78 (5.62, 15.22) 6.94 (3.94, 10.06) 
4 8.14 (4.42, 11.86) 4.78 (2.74, 6.94) 8.62 (4.66, 12.34) 4.9 (2.74, 7.18) 
8 6.22 (3.46, 9.1) 3.1 (1.66, 4.54) 6.58 (3.58, 9.58) 2.98 (1.54, 4.66) 

1 h 
2 9.56 (4.88, 13.76) 6.08 (3.2, 9.08) 10.28 (5.12, 14.72) 6.44 (3.44, 9.56) 
4 7.64 (3.92, 11.36) 4.28 (2.24, 6.44) 8.12 (4.16, 11.84) 4.4 (2.24, 6.68) 
8 5.72 (2.96, 8.6) 2.6 (1.16, 4.04) 6.08 (3.08, 9.08) 2.48 (1.04, 4.16) 

MIC90 minimum inhibitory concentration required to inhibit the growth of 90% of organisms, fT>MIC time of free concentration 
above the minimum inhibitory concentration, T>MIC Time above the minimum inhibitory concentration. Numbers in brackets 
represent T>MIC and , fT>MIC of 5th, and 95th percentile. 

Table S3. Simulated time of cefazolin total and free plasma level above minimum inhibitory concentration required to 
inhibit the growth of 90% of organisms. 

Study code Dose 
(mg) 

Time (hour) for simulated cefazolin to-
tal plasma concentration above MIC90 

Time (hour) for simulated free plasma 
cefazolin concentration above MIC90 

T>MIC of 2 
µg/mL 

T>MIC of 4 
µg/mL 

T>MIC of 8 
µg/mL 

fT>MIC of 2 
µg/mL 

fT>MIC of 4 
µg/mL 

fT>MIC of 8 
µg/mL 

001 [1] 500 7.68 5.88 4.32 4.08 2.52 1.08 
002 [2] 1000 10.2 8.16 6.24 5.88 4.08 2.4 
003 [1] 500 5.4 4.2 2.88 2.88 1.8 0.72 

004 [4,5] 2000 8.4 6.96 5.64 5.88 4.56 3.24 
005 [3] 1000 7.68 6.12 4.56 4.8 3.36 2.04 
006 [6] 2000 14.76 12 9.36 9.12 6.48 4.08 
007 [9] 2000 10.56 8.64 6.72 7.08 5.28 3.6 
008 [9] 3000 11.64 9.6 7.68 8.04 6.24 4.44 

009 [11] 2000 10.44 8.52 6.6 6.96 5.16 3.48 
0091 [8] 2000 11.28 9.12 7.08 7.44 5.4 3.48 
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Mean in all population 
(001-0091)  

All doses 9.80 7.92 6.11 6.22 4.49 2.86 
Only 
2000 

11.09 9.05 7.08 7.30 5.38 3.58 

Mean in Obese-pregnant 
(007, 009 and 0091) 

2000 10.76 8.76 6.80 7.16 5.28 3.52 

fT>MIC time of free concentration above the minimum inhibitory concentration, T>MIC Time above the minimum in-
hibitory concentration 
 
Table S1.Simulated time of cefuroxime total and free plasma level above minimum inhibitory concentration required 
to inhibit the growth of 90% of organisms 

Study code Dose (mg) Time (hour) for the simulated cefuroxime total 
plasma concentration above MIC90 

Time (hour) for sim
ime concentration 

T>MIC of 2 
µg/mL 

T>MIC of 4 
µg/mL 

T>MIC of 8 
µg/mL 

fT>MIC of 2 
µg/mL 

fT
µg

01 [13] 1500 7.15 5.65 4.21 6.24 4.8
02 [17] 750 4.98 3.78 2.70 4.32 3.1
03 [14] 1500 7.44 5.88 4.44 6.54 5.0
04 [15] 750 5.67 4.28 2.97 4.86 3.5
05 [15] 1500 7.14 5.70 4.26 6.30 4.8
06 [17] 750 4.68 3.48 2.34 4.08 2.9
07 [17] 750 5.04 (3.2, 6.9) 3.72(2.4, 5.3) 2.52(1.6, 3.5) 4.44(2.9, 6.1) 3.1
08 [19] 1500 6.36 (4, 8.9) 5.04(3.1, 7.1) 3.72(2.3, 5.3) 5.76(3.6, 7.9) 4.4
09 [18] 1500 6.12(3.72, 8.28) 4.80(3, 6.72) 3.60(2.28, 5.16) 5.52(3.48, 7.56) 4.3
091 [18] 1500 6 (3.84, 8.04) 4.8 (3.12, 6.60) 3.6 (2.28, 5.04) 5.4 (3.60, 7.44) 4.2
092 [21] 1500 7.56 5.88 4.26 6.66 5.0
1 750 5.28(3.4, 7.8) 3.96(2.4, 6) 2.52 (1.7, 4) 4.68(3, 7) 3.3
2 1500 6.84(4.2, 9.6) 5.28(3.4, 7.8) 3.96(2.4, 5.9) 6.12(3.8, 8.9) 4.6

3 750 5.64(3.5, 8.3) 4.08(2.5, 6) 2.52(1.56, 3.8) 4.92(3, 7.3) 3.3
4 1500 7.32 (4.4, 10.6) 5.64 (3.5, 8.3) 4.08 (2.5, 6) 6.6 (4, 9.5) 4.9
Mean of studies 01-05 and 092 Both 750 

and 1500 
6.66 5.19 3.81 5.82 4.4

Mean of studies 01-091 Both 750 
and 1500  

6.19 4.82 3.51 5.47 4.1

Mean in all population (01-4) Both 750 
and 1500  

6.21 4.80 3.45 5.50 4.1

Mean of obese-pregnant population 
BMI≥ 30 kg/m2 (1-4) 

Both 750 
and 1500  

6.27 4.74 3.27 5.58 4.0

Mean of obese-pregnant population 
BMI≥ 30 kg/m2 (2 and 4) 

1500 7.08 5.46 4.02 6.36 4.8

The 5th percentile of obese-pregnant 
population BMI≥ 30 kg/m2 (1-4) 

Both 750 
and 1500 

3.87 2.95 2.04 3.45 2.5

The 5th percentile of obese-pregnant 
population BMI≥ 30 kg/m2 (1 and 3) 

Only 750  3.45 2.45 1.63 3 2 

The 5th percentile of obese-pregnant 
population BMI≥ 30 kg/m2 (2 and 4) 

Only 1500  4.3 3.45 2.45 3.9 3 

fT>MIC time of free concentration above the minimum inhibitory concentration, T>MIC Time above the minimum 
inhibitory concentration 
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Table S2. Time of simulated cefuroxime concentration (total plasma, free plasma, adipose tissue homogenate, and adi-
pose ISF) above minimum inhibitory concentration required to inhibit the growth of 90% of organisms (2, 4 and 8 µg/mL 
or µg/g) post dose of 750 mg and 1500 mg, and dose efficacy when given cefuroxime 30 min or 60 min pre CS of 1 hour.  

Data in bracets represents 5th, 95th percentile  
Table S3. Simulated percentages of obese– and morbidly obese–pregnant subjects achieving concentrations (total 
plasma, free plasma, adipose tissue homogenate, and adipose ISF) above minimum inhibitory concentration (2, 4 and 8 
µg/mL or µg/g) at 1.5 hours and 2 hours post dose of 750 mg and 1500 mg  
 

popu-
lation 

MIC90 Simulated mean T>MIC90 (hours) of 750 mg ce-
furoxime dose 

Simulated mean T>MIC (hours) of 1500 mg ce-
furoxime dose 

Plasma   Adipose  Dose recommen-
dation if cefurox-
ime was given 30 
or 60 min before 
surgery (of 1 hour 
duration CS) 

Plasma   Adipose  Dose recom-
mendation if 
cefuroxime 
was given 30 
or 60 min be-
fore surgery 
(of 1 hour du-
ration CS) 

Total Free Total 
(Tissue 
homoge-
nate) 

ISF 30 min 
or less 

60 min Total Free Total (Tis-
sue ho-
mogenate) 

ISF 30 
min 
or 
less 

60 
min 

Lean 
Non–
preg-
nant 

2 4.98 4.32 1.14 4.32 Suffi-
cient  

Suffi-
cient  

7.15  6.24  2.35 6.32 Suffi-
cient  

Suffi-
cient  

4 3.78 3.12 0.18 3.18 Suffi-
cient  

Suffi-
cient  

5.65  4.80 1.09 4.88 Suffi-
cient  

Suffi-
cient  

8 2.70 2.04 N/A 2.10 Suffi-
cient  

Suffi-
cient  

4.21  3.36  N/A 3.49 Suffi-
cient  

Suffi-
cient  

Lean–
Preg-
nant  

2 5.04 
(3.2, 
6.9) 

4.44 
(2.9, 
6.1) 

0.84 4.5 
(3, 
6.1) 

Suffi-
cient  

Suffi-
cient  

6.36 
(4, 
8.9) 

5.76 
(3.6, 
7.9) 

2.04 5.76 
(3.7, 
8) 

Suffi-
cient  

Suffi-
cient  

4 3.72 
(2.4, 
5.3) 

3.18 
(2.1, 
4.4) 

N/A 3.24 
(2.2, 
4.5) 

Suffi-
cient  

Suffi-
cient  

5.04 
(3.1, 
7.1) 

4.44 
(2.8, 
6.2) 

0.84 4.44 
(2.9, 
6.2) 

Suffi-
cient  

Suffi-
cient  

8 2.52 
(1.6, 
3.5) 

1.98 
(1.3, 
2.8) 

N/A 2.04 
(1.4, 
2.9) 

Suffi-
cient  

Suffi-
cient  

3.72 
(2.3, 
5.3) 

3.24 
(1.9, 
4.6) 

N/A 3.24 
(2.2, 
4.6) 

Suffi-
cient  

Suffi-
cient  

Obese–
preg-
nant 

2 5.3 
(3.4, 
7.8) 

4.7 
(3, 7) 

0.6 4.68 
(3, 
6.8) 

Suffi-
cient  

Suffi-
cient  

6.84 
(4.2, 
9.6)  

6.12 
(3.8, 
8.9) 

1.92 6.12 
(3.8, 
8.8) 

Suffi-
cient  

Suffi-
cient  

4 3.96 
(2.4, 
6) 

3.36 
(2, 5)  

N/A 3.24 
(2.2, 
4.9) 

Suffi-
cient  

Suffi-
cient  

5.28 
(3.4, 
7.8) 

4.68 
(3, 7) 

0.6 4.68 
(3, 
6.8)  

Suffi-
cient  

Suffi-
cient  

8 2.52 
(1.7, 
4) 

1.92 
(1.2, 
3)  

N/A 1.92 
(1.3, 
3) 

Insuffi-
cient  

Insuffi-
cient 

3.96 
(2.4, 
5.9) 

3.36 
(2, 
4.9) 

N/A 3.24 
(2.2, 
4.9) 

Suffi-
cient  

Suffi-
cient  

Mor-
bidly 
Obese–
preg-
nant  

2 5.64 
(3.5, 
8.3) 

4.92 
(3, 
7.3) 

0.36 4.92 
(3.1, 
7.2) 

Suffi-
cient  

Suffi-
cient  

7.32 
(4.4, 
10.6) 

6.6 
(4, 
9.5) 

1.8 6.48 
(4.1, 
9.4) 

Suffi-
cient  

Suffi-
cient  

4 4.08 
(2.5, 
6) 

3.36 
(2, 
5.2) 

N/A 3.36 
(2.2, 
5) 

Suffi-
cient  

Suffi-
cient  

5.64 
(3.5, 
8.3) 

4.92 
(3, 
7.3) 

0.36 4.92 
(3.1, 
7.2) 

Suffi-
cient  

Suffi-
cient  

8 2.52 
(1.56, 
3.8) 

1.8 
(1.1, 
2.9) 

N/A 1.8 
(1.2, 
2.8) 

Insuffi-
cient 

Insuffi-
cient 

4.08 
(2.5, 
6) 

3.36 
(2, 
5.2) 

N/A 3.36 
(2.2, 
5) 

Suffi-
cient  

Suffi-
cient  
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Table S4. Time above the minimum inhibitory concentration (2, 4 and 8 µg/mL) of different cefuroxime doses given 
virtually to obese–pregnant and morbidly obese–pregnant 

Dose 
(mg) 

Time from 
administration 
to skin incision 

MIC90 
(µg/mL) 

Obese–pregnant women Morbidly obese–pregnant 

T>MIC (hours) fT>MIC (hours) T>MIC (hours) fT>MIC (hours) 

750 

15 min 
2 5.03(3.15, 7.55) 4.43(2.75, 6.75) 5.39(3.25, 8.05) 4.67(2.75, 7.05) 
4 3.71(2.15, 5.63) 3.11(1.75, 4.67) 3.83(2.25, 5.75) 3.11(1.75, 4.95) 
8 2.27(1.45, 3.71) 1.67(0.95, 2.75) 2.27(1.31, 3.55) 1.55(0.85, 2.65) 

30 min 
2 4.78(2.9, 7.3) 4.18(2.5, 6.5) 5.14(3, 7.8) 4.42(2.5, 6.8) 
4 3.46(1.9, 5.38) 2.86(1.5, 4.42) 3.58(2, 5.5) 2.86(1.5, 4.7) 
8 2.02(1.2, 3.46) 1.42(0.7, 2.5) 2.02(1.06, 3.3) 1.3(0.6, 2.4) 

1 h 
2 4.28(2.4, 6.8) 3.68(2, 6) 4.64(2.5, 7.3) 3.92(2, 6.3) 
4 2.96(1.4, 4.88) 2.36(1, 3.92) 3.08(1.5, 5) 2.36(1, 4.2) 
8 1.52(0.7, 2.96) 0.92(0.2, 2) 1.52(0.56, 2.8) 0.8(0.1, 1.9) 

1500 
15 min 

2 6.59(3.95, 9.35) 5.87(3.55, 8.65) 7.07(4.15, 10.35) 6.35(3.75, 9.25) 
4 5.03(3.15, 7.55) 4.43(2.75, 6.75) 5.39(3.25, 8.05) 4.67(2.75, 7.05) 
8 3.71(2.15, 5.65) 3.11(1.75, 4.65) 3.83(2.25, 5.75) 3.11(1.75, 4.95) 

30 min 2 6.34(3.7, 9.1) 5.62(3.3, 8.4) 6.82(3.9, 10.1) 6.1(3.5, 9) 

pop-
ula-
tion 

MI
C90 

Simulated % of subjects achieved T>MIC90 
(hours) post 750 mg cefuroxime dose at 1.5 
hour (2 hours) 

Simulated % of subjects achieved T>MIC90 
(hours) post 1500 mg cefuroxime dose at 1.5 
hour (2 hours) 

Plas
ma  

Free 
plas
ma  

To-
tal 
ad-
i-
pos
e 

ISF Dose current dose 
achieve a targeted 
% of subjects attain-
ing a  target MIC,  if 
cefuroxime were 
given before sur-
gery at 30 or 60 min 
before surgery 

Plas
ma  

Free 
plas
ma 

To-
tal 
adi-
pos
e 

ISF Dose current dose 
achieve a targeted 
% of subjects attain-
ing a target MIC,  if 
cefuroxime were 
given before sur-
gery at 30 or 60 min 
before surgery  

30 min 
or less 

60 min 30 min 
or less 

60 min 

75
% 

95
% 

75
% 

95
% 

75
% 

95
% 

75
% 

95
% 

Obes
e–
preg-
nant 

2 100 
(100) 

100 
(100) 

0.4 
(0) 

100 
(100
) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

100 
(100) 

100 
(100) 

84 
(42) 

100 
(100
) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

4 100 
(99.6) 

99.9 
(97) 

0 
(0) 

100 
(97.
2) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

100 
(100) 

100 
(100) 

0.4 
(0) 

100 
(100
) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

8 98.6 
(83.4) 

84.6 
(45.2) 

0 
(0) 

85.7 
(44.
2) 

Ye
s 

No No No 100 
(99.6) 

99.9 
(97) 

0 
(0) 

100 
(97.
2) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

Mor-
bidly 
Obes
e–
preg-
nant  

2 100 
(100) 

100 
(100) 

0(0
) 

100 
(100
) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

100 
(100) 

100 
(100) 

75.6 
(34.
2) 

100 
(100
) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

4 100 
(99.6) 

99.9 
(96.8) 

0 
(0) 

100 
(97.
7) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

100 
(100) 

100 
(100) 

0 
(0) 

100 
(100
) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 

8 96.1 
(79.5) 

75.8 
(37.5) 

0 
(0) 

78.2 
(36.
2) 

Ye
s 

No No No 100 
(99.6) 

99.9 
(96.8) 

0 
(0) 

100 
(97.
7) 

Ye
s 

Ye
s 

Ye
s 

Ye
s 
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4 4.78(2.9, 7.3) 4.18(2.5, 6.5) 5.14(3, 7.8) 4.42(2.5, 6.8) 
8 3.46(1.9, 5.4) 2.86(1.5, 4.4) 3.58(2, 5.5) 2.86(1.5, 4.7) 

1 h 
2 5.84(3.2, 8.6) 5.12(2.8, 7.9) 6.32(3.4, 9.6) 5.6(3, 8.5) 
4 4.28(2.4, 6.8) 3.68(2, 6) 4.64(2.5, 7.3) 3.92(2, 6.3) 
8 2.96(1.4, 4.9) 2.36(1, 3.9) 3.08(1.5, 5) 2.36(1, 4.2) 

MIC90 minimum inhibitory concentration required to inhibit the growth of 90% of organisms, fT>MIC time of free concentration 
above the minimum inhibitory concentration, T>MIC Time above the minimum inhibitory concentration. Numbers in brackets 
represent T>MIC and , fT>MIC of 5th, and 95th percentile. 
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