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Aims: To evaluate the relative bioavailability of oral amoxicillin (AMX) tablets in

comparison to AMX suspension in Roux‐en‐Y gastric bypass bariatric subjects.

Methods: A randomized, double‐blind, cross‐over study was performed on the bio-

availability of oral AMX tablets and suspension in Roux‐en‐Y gastric bypass subjects

operated at least 3 months previously . Doses of 875 mg of the AMX tablet or

800 mg of the AMX suspension were given to all the subjects, allowing a washout

of 7 days between the periods. Blood samples were collected at 0, 0.25, 0.5, 1, 1.5,

2, 4, 6 and 8 hours after drug administration and the AMX levels were quantified

by liquid chromatography coupled with triple quadrupole tandem mass spectrometry.

The pharmacokinetic parameters were calculated by noncompartmental analysis,

normalized to an 875 mg dose and the bioavailability of the AMX from the tablets

was compared to that from the suspension formulation.

Results: Twenty subjects aged 42.65 ± 7.21 years and with a body mass index

of 29.88 ± 4.36 kg/m2 were enrolled in the study. The maximum AMX plasma

concentration of the tablets and the suspension (normalized to 875 mg) were

7.42 ± 2.99 mg/L and 8.73 ± 3.26 mg/L (90% confidence interval of 70.71–99.11),

and the total area under the curve from time zero to infinity were 23.10 ± 7.41 mg.

h/L and 27.59 ± 8.32 mg.h/L (90% confidence interval of 71.25–97.32), respectively.

Conclusion: The tablets presented a lower bioavailability than the suspension

formulation and the total absorbed amount of AMX in these subjects was lower in

comparison to the standard AMX absorption rates in nonbariatric subjects, regardless

of the formulation.
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What is already known on this subject

• The anatomical changes of bariatric surgery, particularly

gastric bypass, may present some issues related to drug

absorption. For some drugs, absorption is reduced,

while it increases for others.

• The prescription of liquid formulations is preferred to

tablets for bariatric subjects.

What this study adds

• Evidence of the reduced oral bioavailability of amoxicillin

tablets compared to suspension formulations in Roux‐en‐

Y gastric bypass bariatric subjects.

• The total absorbed amount of amoxicillin in Roux‐en‐Y

gastric bypass bariatric subjects was found to be lower

in comparison to nonbariatric subjects for both tablet

and suspension formulations.
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1 | INTRODUCTION

Amoxicillin (AMX), an aminopenicillin, is one of the most commonly

prescribed antibiotics for the treatment of upper and lower respiratory

tract, skin, genitourinary tract and Helicobacter pylori infections. It is

listed in the World Health Organization's 20th list of Essential

Medicines (2017)1 and is available in many countries in tablet, capsule,

powder (for oral suspension) and intravenous‐injection‐solution forms,

the latter not being available in Brazil. Oral AMX forms are completely

absorbed in the small intestine2 and present absolute bioavailability

ranging from 89.4 to 97% for doses of 125 up to 1000 mg.3,4

According to the Biopharmaceutical Classification System (BCS),

AMX may be classified differently because it presents dose‐dependent

behaviour. As such it can be considered a class I drug for doses up to

875 mg, class II between 875 and 1000 mg and class IV for doses over

1000 mg.5 Therefore, it is hypothesized that any physiological changes

in the gastrointestinal (GI) tract may interfere in the AMX absorption

rate, especially when given in tablet form at higher doses as the

processes of disintegration and dissolution of the tablets are directly

dependent on the fluid content, pH and motility of the GI tract, and

any changes in this environment may therefore affect the rate and

extension of the drug absorption.6

One population that presents these physiological changes are

overweight patients who have undergone bariatric surgery, namely

the Roux‐en‐Y gastric bypass (RYGB) procedure, a restrictive and

malabsorptive surgery. Since their stomach has been reduced to a

small proximal gastric pouch of around 50 mL, their duodenum and

the initial part of the jejune (around 60 cm) were excluded from the

intestinal tract. These patients may present with some drug‐absorption

issues because of the reduced length of the small intestine.7 In

particular, very little information is available about AMX absorption

in bariatric subjects, which leads to uncertainty about how to prescribe

oral antibiotics for this population in order to avoid the risk of thera-

peutic failure and the development of antimicrobial resistance.8-11

Although liquid formulations are preferable to solid ones for bariat-

ric subjects,6 the two main pharmaceutical forms of AMX have similar

pharmacokinetic (PK) profiles in the general population. With regard to

absorption, an absolute bioavailability of 89.4%–97% has been

described for doses between 125 and 1000 mg, based on the percent-

age of total area under the plasma concentration vs time curve (AUC)

calculated after oral vs intravenous administration. For oral doses of

250 , 500 and 875 mg, a proportional maximum observed plasma

concentration (Cmax; 3.8–10.4, 5.9–10.8 and 17.83–18.59 mg/L) and

AUC from time zero to infinity (AUC0–inf; 9.8–13.24, 18.8–27.4 and

51.29–55.42 mg.h/L) were described. With regard to distribution

and elimination, AMX presents low plasma protein binding (17–20%),

a volume of distribution of 0.26–0.41 L/kg and fast elimination, with

a half‐life elimination of 1–1.5 hours, mainly through the renal route

(57–80%).5

There is only one study published in previous literature12 suggest-

ing a lower absorption of AMX after bariatric surgery. However, this

study is a case report in which therapeutic failure was observed when

oral AMX was administered to a pregnant patient, and no blood
quantification or PK parameters were measured or calculated. It is

not clear whether there was a loss in the AMX absorption or whether

the therapeutic failure was inherent to the patient condition.

Most of the reviews presented in previous literature6 recommend

the prescription of an oral solution for all drug classes, assuming that

some problems related to tablet absorption may occur, but none of

them demonstrated whether there are any differences in bioavailabil-

ity between tablets and suspension in the RYGB population.

Therefore, the aim of this study was to carry out a randomized

clinical study to evaluate the bioavailability of AMX tablets and AMX

suspension in RYGB bariatric subjects.
2 | METHODS

2.1 | Study design and population

This was a single‐centre, randomized, double‐blind (clinical and ana-

lytical), cross‐over (2×2) study to compare the relative bioavailability

of oral AMX tablets and suspension in subjects who have undergone

RYGB surgery. The study protocol was registered in the Brazilian

Clinical Trials Registry under the number RBR‐3DGCPV. The protocol

was approved by the State University of Maringá Institutional Review

Board (CAAE57476516.3.0000.0104) and all subjects provided

written informed consent before inclusion in the prescreening study.

Adult subjects, aged 18–55 years, who had undergone RYGB

surgery between 3 months and 10 years before the start of this study,

and who resided in the city of Maringá, Paraná State, were included in

the study. Subjects who were allergic to AMX and other antibiotics of

the same class, had renal or hepatic impairment, were pregnant, had

haemoglobin levels below 9.9 g/dL, were undergoing treatment with

pro‐kinetics, or who had undergone any other type of bariatric surgery

were excluded from the study.



2120 MONTANHA ET AL.
2.2 | Study protocol

To determine the sample size, the same rules that are applied for

bioequivalence studies with healthy subjects for the determination

of relative AMX bioavailability were followed for the RYGB subjects.

A total of 26 subjects were prescreened (haemogram, lipidogram,

glycaemia, creatinine, urea, albumin, transaminases, bilirubin and

β‐human chorionic gonadotropin [for women] examinations) and, of

them, 20 subjects fulfilled the inclusion criteria.

Anthropometric and clinical data were collected; namely: sex, age,

ethnicity, weight, height, body mass index (BMI, kg/m2), heart rate,

blood pressure (systolic and diastolic) and time since surgery. Four visits

were scheduled for the study: the first was for inclusion screening,

the second and third visits were for the PK study, and the fourth was

for the clinical evaluation and the closing of the study. On every visit,

before any intervention, vital signs were measured for each subject.
2.3 | AMX dosing and blood sampling

The AMX 875‐mg tablets (EMS Sigma Pharma, São Paulo, Brazil)

dosage form was named as the Test and the AMX–400 mg/5 mL

suspension (EMS Sigma Pharma, São Paulo, Brazil) dosage form was

named as the Reference. The description of tablet and suspension

excipients according to each drug Summary Product Characteristics

(SmPC) are listed in Table 1. In Brazil, the 875‐mg dosage is only

commercially available as a tablet.

On the second and third visits, the subjects were admitted to the

Clinical Research Centre of the University Hospital of Maringá at

7 am for PK studies after overnight fasting. An Abocath catheter

was placed in the forearm of the subjects for serial blood collection.

In the morning (07:30), all subjects were dosed with one AMX

tablet (875 mg) or 10 mL of AMX suspension (400 mg/5 mL), which

was freshly prepared, according to a randomized schedule, with up

to 200 mL of water in small portions of 50 mL over a period of

2 minutes to help swallow the formulations.

The blood samples were collected at times 0 (before the drug

intake), 0.25, 0.5, 1, 1.5, 2, 4, 6 and 8 hours after AMX intake. Stan-

dardized snacks were given 2 and 7 hours after drug administration

and a standardized meal was given to all subjects 4 hours after drug

administration.
TABLE 1 Description of amoxicillin suspension vehicles and tablet
excipients

Ingredients

Suspension Gum xanthan, sodium saccharin, strawberry essence,

sodium citrate dihydrate, sodium cyclamate, silicon

dioxide and sucrose.

Tablets Pregelatinized corn starch, croscarmellose sodium,

methylene chloride, magnesium stearate, titanium

dioxide, silicon dioxide, sodium starch glycolate,

microcrystalline cellulose, and hypromellose + macrogol.
The subjects were discharged from the unit after the last blood

sampling. A minimum of 7 days of drug washout was allowed between

visit 2 and 3. During the whole protocol, the subjects were assisted by

a physician from the Clinical Research Centre.
2.4 | Analytical method and sample processing

Immediately after blood sampling, the tubes were coded for blinding

purposes. The samples were centrifuged for 15 minutes (2000× g,

4°C) and the plasma was separated and kept at −80°C for a maximum

of 30 days until analysis, according to the stability studies. The method

was validated according to the International Conference Harmoniza-

tion rules accomplished with the local and international regulations

for bioanalytical methods.13,14

Five replicate samples per concentration were used to determine

the lower limit of quantification of 0.2 mg/L, intra‐ and interday coef-

ficients of variation of <5% over a linear range of peak height ratios

(r2 = 0.99) from 0.2 to 15 mg/L, and sample stability, obtained in

analytical method validation.

AMX concentrations were quantified in the plasma samples by

liquid chromatography coupled with triple quadrupole tandem mass

spectrometry, according to the method described by Dong et al.

(2013) with slight modifications for validation of the method.15 A USP

reference standard of vancomycin was used as the internal standard.

The system used was the LC Waters Alliance 2695 coupled to the

Quattro Premier XE Spectrometer, Masslinx software (Waters Tech-

nology, USA), with a reverse‐phase chromatography column ACE

C18, 50 × 4.6 mm in size and a particle size of 3 μm. The mobile phase

consisted of an aqueous solution of 0.1% formic acid and acetonitrile

(77:23, v/v), pH 2.5, at a flow rate of 0.4 mL/min, at 30°C and an

injection volume of 5 μL. A positive electrospray ionisation mode

(ES +) and transition ion source m/z 348.5 → m / z 113.5 for AMX

and m/z 725 → m/z 143.5 for vancomycin were used.
2.5 | Data entry and statistical analyses

Standardized clinical report forms were used and the data files were

inputted into Microsoft Excel datasheets (Version 2010; Microsoft

Corp.).

A descriptive analysis was carried out for the anthropometric and

clinical data. The correlation between the co‐variables: sex, age,

adjusted weight, BMI and time since surgery and the variable

AUC0–inf was determined by Pearson correlation coefficient for tab-

lets and the suspension. A correlation was considered strong when

the Pearson (r) coefficient was >0.7.

Noncompartmental analysis was carried out using the Phoenix

WinNonlin® program, which was used to estimate the PK parameters:

Cmax; time required to reach Cmax; AUC from time zero (predose) to

the last sampling time (AUC0–8); AUC0–inf); residual area or percentage

of extrapolated part of AUC0–inf (%AUC); apparent terminal elimina-

tion rate constant (Kel); apparent terminal elimination half‐life (t1/2);

clearance (Cl/F) and volume of distribution (Vd/F). The AUC0–8 and
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AUC0–inf were determined from the concentration–time curve using

the linear trapezoidal rule.16

Since the suspension dose (800 mg) was slightly lower than the

tablet dose (875 mg), a correction factor of 1.093 was used when cal-

culating the PK parameters of the suspension formulation. The differ-

ence in the amount administered between the tablet and suspension

(75 mg) was small and the considered doses were within the described

linearity limits of AMX.

An analysis of variance (ANOVA) was performed on all log‐

transformed variables and the 90% confidence interval of the geomet-

ric mean for the individual test/reference ratios for AUC0–inf and Cmax

was used to determine the relative bioavailability.

In this type of study, bioequivalence between the formulations can

typically be concluded if these confidence intervals are within the

acceptance range of 80–125%.17,18
3 | RESULTS

3.1 | Demographic and clinical data

A total of 20 RYGB subjects (4 males and 16 females) were enrolled in

the study and all completed both study periods. The main demo-

graphic and clinical data of the subjects are shown in Table 2. The
TABLE 2 Population demographic and clinical data

Variable Subjects (n = 20)

Sex, n (%)

Male 4 (20)

Female 16 (80)

Age (y) 42.65 (7.21)

Weight (kg) 79.76 (12.55)

BMI (kg/m2) 29.88 (4.36)

Months post‐bypass 41.25 (36.76)

Systolic pressure (mmHg) 109.35 (10.52)

Glycaemia (mg/dL) 90.05 (19.42)

Haemoglobin (g/dL) 12.53 (1.28)

Creatinine (mg/dL) 0.67 (0.08)

ALT (U/L) 34.45 (10.85)

Total cholesterol (mg/dL) 151.00 (25.02)

Triglyceride (mg/dL) 86.50 (28.42)

HDL (mg/dL) 53.20 (16.22)

LDL (mg/dL) 95.05 (21.77)

Hypertension, n (%) 7 (35)

Type 2 diabetes, n (%) 1 (5)

Hypothyroidism, n (%) 3 (15)

Depression, n (%) 6 (30)

Sleep apnoea, n (%) 1 (5)

Mean (standard deviation). ALT, alanine aminotransferase; BMI, body mass

index; HDL, high‐density lipoprotein; LDL, low‐density lipoprotein.
mean age was 42.65 ± 7.21 years, mean weight 79.76 ± 12.55 kg

and the mean BMI 29.88 ± 4.36 kg/m2. The mean time since surgery

was 41.25 months with a range of 5–108 months.
3.2 | AMX PK

The curve of AMX concentration vs time after oral administration of

the suspension and tablets in RYGB bariatric subjects shows that the

mean amount of tablet formulation absorbed was lower in comparison

to the suspension formulation (Figure 1).

This difference can be better observed by comparison of the rele-

vant PK parameters presented in Table 3, where the mean Cmax of the

suspension was higher than that of the tablets (8.73 ± 3.26 vs

7.42 ± 2.99 mg/L) and the mean time required to reach Cmax of the

suspension was slightly lower than that of the tablets (1.7 ± 0.86 vs

2 ± 0.76 hours), both suggesting a slower absorption process for the

tablets and a higher mean AUC0–8 and AUC0–inf for the suspension

in comparison to the tablets (26.82 ± 8.18 vs 22.14 ± 7.51 mg.h/L

and 27.59 ± 8.32 vs 23.10 ± 7.41 mg.h/L, respectively), which also

indicates reduced absorption.

The mean %AUC for both formulations (97.14 and 97.15% for the

suspension and tablets, respectively) indicate that the sampling times

were sufficient for the complete characterization of absorption, as

AUC0–8 corresponded to >80% of AUC0–inf. There was no statistically

significant difference between the tablets and the suspension for the

disposition parameters, namely t½, Kel, Cl/F and Vd/F (Table 3).

The effects of period (Cmax, p = 0.92; AUC0–8, p = 0.75; AUC0–inf,

p = 0.75) and sequence (Cmax, p = 0.96; AUC0–8, p = 0.98; AUC0–inf,

p = 0.99) were not significant, indicating that there is no residual effect

(carryover).

According to the accepted confidence interval of the guidelines for

bioequivalence studies,17,18 the geometric mean for the individual

test/reference ratios for AUC0–inf and Cmax of AMX (Table 3) showed

that the tablets were not bioequivalent to the suspension formulation,

and presented a lower bioavailability. The mean relative bioavailability

of the tablets as assessed by AUC comparison was only 83.43% of

that of the suspension.

None of the covariables—sex, age, adjusted weight, BMI and time

since surgery—correlated with AUC0–inf, for either the tablets or the

suspension.
4 | DISCUSSION

The present study has shown that AMX in tablet formulation

presented both a slower rate of absorption and lower bioavailability

in comparison to suspension formulation in RYGB bariatric subjects.

In nonbariatric subjects, differences between tablets and suspen-

sions of BCS class I drugs are not expected to occur, presumably

due to the higher amount of gastric fluid available in the healthy

stomach, which leads to complete dissolution before the drug is driven

into the small intestine, as demonstrated by Zhang et al. (2014) with

another BCS class I drug studied in healthy volunteers.19 However,



FIGURE 1 Spaghetti plotting of amoxicillin plasma concentrations vs time. (A) Mean suspension and tablet pharmacokinetic profiles. (B)
Individual suspension pharmacokinetic profiles (mean in bold line). (C) Individual tablet pharmacokinetic profiles (mean in bold line)
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with regard to the absorption rate of AMX in bariatric patients,

although it is a BCS class I drug5 at the dose used in this study, a lower

Cmax and a delay in the Tmax were observed for the solid‐dosage form.

The tablets require prior disintegration and dissolution for the drug

to be absorbed, as partial gastrectomy results in a significantly reduced

gastric emptying time20-22 and, therefore, the loss of the normal reten-

tion time in the stomach. In the bariatric patient, AMX tablets move at

the same speed as, or slightly slower than, water directly into the

jejunum,20 where the water is rapidly absorbed. This results in the

tablets losing contact with the water at a faster rate than is necessary

for the optimal disintegration and dissolution process to occur.
TABLE 3 Pharmacokinetic parameters of amoxicillin after oral
administration of tablets and suspension in Roux‐en‐Y gastric bypass
bariatric subjects

Pharmacokinetic
parameters

Amoxicillin

Suspension
(n = 20)

Tablets
(n = 20)

Tablet/ suspension

ratio interval
(90% CI)*

Cmax (mg/L) 8.73 (3.26) 7.42 (2.99) 70.71–99.11

AUC0–8 (mg.h/L) 26.82 (8.18) 22.14 (7.51) 69.76–95.46

AUC0–inf (mg.h/L) 27.59 (8.32) 23.10 (7.41) 71.25–97.32

%AUC 97.14 (2.51) 97.15 (1.73)

tmax (h) 1.7 (1–5) 2 (1–4)

t½ (h) 1.32 (0.31) 1.40 (0.68)

Kel (h−1) 0.55 (0.12) 0.55 (0.13)

Cl/F (L/h) 34.81 (12.12) 41.05 (14.30)

Vd/F (L) 68.82 (29.71) 88.54 (69.30)

Mean (standard deviation).CI, confidence interval; Cmax, maximum

observed plasma drug concentration; AUC0–8, total area under the curve

(from time 0 to 8 hours); AUC0–inf, total area under the curve (from time

0 to infinity); %AUC, percentage of extrapolated part of AUC0–inf; tmax,

time to Cmax (range); t½, elimination half‐life; Kel, elimination rate constant;

Cl, clearance; Vd, volume of distribution;

*Bioequivalent when the interval between 80–125%.
Differences in bioavailability may, therefore, be consequences of

the reduced length of the intestine and accelerated intestinal transit,22

as the AMX from tablets may not dissolve completely and therefore

not be absorbed. The suspension formulation, by contrast, has fewer

limitations, since there is no need for disintegration and the drug is

therefore immediately available for absorption. It should be observed,

however, that the changes in the intestinal transit rate and motility in

RYGB subjects are still unclear, with contrasting results published in

previous literature.23-25

Another possible explanation for the differences observed in the

present study could be due to the differences in the excipients

between the two formulations. It is known that some excipients and

vehicles, such as polyethylene glycol 400 (PEG 400), mannitol and

xylitol, among others, may decrease the GI transit time, resulting in

decreased drug bioavailability.26 However, none of the tablet and sus-

pension excipients used in this study (Table 1) are known to produce

this effect. For example, according to Adkin et al. (1995),27 the intesti-

nal transit time of saccharine and sucrose solutions, the vehicles used

in the suspension formulation in this study, are similar to that of water,

thereby not affecting the bioavailability of the suspensions.

Finally, differences could also be due to the slightly different

dosage between the tablet and suspension formulations used. In fact,

some studies have shown results of nonlinear kinetics for AMX,28

which could help to justify the difference between the tablets and sus-

pension observed in this study. However, most of the data available in

previous literature support a saturation absorption process of AMX at

doses only above 1000 mg.5 Moreover, increasing the AMX dose from

250 to 1000 mg resulted in an increased AUC, countering the

existence of the nonlinear disposition of AMX in the doses used in

the present study.4

In addition to the differences between the two formulations (tablet

and suspension) evidenced by our results, this study also shows that

the total amount of AMX absorbed by RYGB subjects, for both phar-

maceutical forms, was lower than the total amount of AMX absorbed

by healthy volunteers.29-31
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Several studies are available in previous literature in which healthy

subjects receiving a dosage of 875 mg of AMX in tablet form (alone or

in combination with Clavulanic acid) presented AUC0–inf and Cmax

values from 43.80 to 51.29 mg.h/L and 12.13 to 15.30 mg/L, respec-

tively.29-31 Compared to these studies, the RYGB subjects in the

present study appear to present a mean reduction of AMX absorption

of 40% for the suspension and 50% for tablets.

One of the possible explanations for the reduced amount of AMX

absorbed in RYGB subjects may be that AMX has an absorption pro-

cess mediated by PEPT‐1 carriers, which are present mainly in the

proximal region of the intestine.

The deviation of the duodenum and part of the jejunum may

decrease the active absorption sites of AMX, leading to a lower degree

of absorption. For this reason, the reduced bioavailability that occurs

only at doses higher than 1000 mg due to the transport saturation

process32-35 in healthy volunteers can be observed at lower doses in

RYGB subjects due to the reduction of this process. Furthermore, with

the expected increase in GI pH in the RYGB population, which

corresponds to the pH of the healthy distal intestine, AMX is partially

deprotonated in this group.36 As it is not entirely in its neutral form,

the amount absorbed by the passive diffusion process may also be

decreased.

From a clinical point of view, as described by Jacobs (2003), the

time (T) above the minimum inhibitory concentration (MIC) of 40%

of the dosing interval has been taken as predictive of the bacteriolog-

ical efficacy for β‐lactams.37

According to White et al., AMX associated with clavulanic acid

required a 30–40% T > MIC for the maximal bacteriological efficacy

against the key respiratory pathogen Streptococcus pneumonia.38

Based on the mean concentrations of the tablets and suspension in

our RYGB subjects, infections caused by pathogens with a MIC below

4 mg/L would be covered in RYGB subjects for both formulations at

the doses used in this study. However, and contrary to what can be

assumed based on normal weight subjects, for pathogens with an

MIC of >4 mg/L, such as Enterobacteriaceae or resistant Enterococcus

spp., the time period above the MIC37 is not reached for either tablets

or suspension in RYGB subjects, which could represent a therapeutic

failure in severe infections. In addition, if we consider the individual

profiles, there were cases where the 30–40% T > MIC above 4 mg/L

was not reached.

To the best of our knowledge, this is the first randomized clinical

study to investigate the absorption of AMX in RYGB subjects compar-

ing two pharmaceutical forms (tablets and suspension), and it was

carried out to clarify if there is any impairment in the process of

absorption of AMX tablets in the modified GI tract of RYGB subjects.

This study has, however, some limitations: (i) it was not possible to

unequivocally calculate the absolute oral bioavailability of AMX in

bariatric patients since the intravenous dosage form of AMX is not

approved in Brazil; and (ii) it was decided not to administer the exact

same dose of the tested formulations to the subjects because of a

potential lack of accuracy in the syringe volume of the suspension.

By using a dosing syringe, a precise volume (10 mL) was considered

instead of a broken volume (10.9375 mL), which could lead to more
errors than benefits. Therefore, and to correct this difference, we

numerically normalised the AMX plasma concentrations of the

suspension to be comparable to the tablets.
5 | CONCLUSIONS

According to the results of this study, AMX tablets presented a lower

bioavailability than the suspension formulation in RYGB subjects. This

is unlikely to cause a therapeutic failure, since the recommended dose

of AMX for the treatment of general infections is very high and,

despite the difference between the formulations, both reached the

time above MIC for most of the pathogens for which AMX is recom-

mended. A better characterisation of the oral absorption process of

drugs prescribed for RYGB subjects is still needed, especially for drugs

with a narrow therapeutic index, as this can be significantly altered.
5.1 | Outlook

Although some drugs have already been studied in bariatric

patients,8-11 further studies to investigate the impact of gastric

bypass surgery on the PK of drugs not yet studied are necessary. In

addition, studies that investigate neuro‐enteric stimulation, transport

carrier sites, hormonal changes in the GI tract and the intestinal‐

transit time and its impact on drug absorption in this population are

also deemed necessary. Finally, the development of physiologically

based absorption models could enable dosage optimisation for this

patient population, with therapeutic advantages.
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