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Abstract

Int roduct ion: The obj ect ive of this study is to analyse the appropriateness and characterist ics of 

drug dose calculat ion for hospitalised, morbidly obese pat ients. 

Met hods:  Ret rospect ive,  descr ipt ive st udy of  dose calculat ions for drugs prescr ibed t o 

hospit al ised,  morbidly obese pat ient s in a t ert iary hospit al  in 2007.  The recommendat ions 

prepared by the Pharmacy division are used as a standard.

Result s: We included 62 pat ients. The mean number of medicat ions prescribed per pat ient  was 

12.1 (4-39), and an average of 2.4 (1-10) are listed in the recommendat ions. A total of 135 drugs 

were prescribed. Dose calculat ions for 81 of the above (60%) coincided with recommendat ions 

and 54 (40%) did not ; there were 51 cases of underdosing and three cases of overdosing.

Discussion:  Improper dosing was det ect ed for prescript ions in t he syst emic ant ibiot ic and 

ant ithrombin drug groups, with underdosing being more common than overdosing.

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Introduction

Obesity is a complex chronic il lness which is increasing in 
western count ries with the characterist ics of an epidemic 
il lness.1 

The prevalence of obesity in the adult  populat ion aged 25-
64 years is est imated to be 15.5%, and is greater in women 
(17.5%) than in men (13.2%). Morbid obesity2 is found in 
0.3% of men and 0.9% of women in the age range from 25 
to 60 years, although there are Spanish populat ions with a 
much greater rate of morbid obesity, close to 3%.1 In the 
maj ority of the studies on adults in Spain, the prevalence 
of obesity was greater in women and increased with age, 
especially among less-educated women.2 

The classiication of obesity using the body mass index 
(BMI) is shown in Table.3

Obesity produces a series of physiological changes that  
affect  the pharmacokinet ics and the pharmacodynamics 
of numerous drugs, especially those which have a narrow 
therapeut ic margin and those which require minimum plasma 
concent rat ions to be effect ive.3 For those drugs whose 
doses are calculated as a funct ion of weight  it  is important  
to know which is the most  adequate weight  among those 
which may be used: ideal, adj usted or total weight , since 
the dose administered as a funct ion of dif ferent  weights 
with morbid obesity may vary substant ially and lead to 
toxicity or therapeutic ineficiency.

There are several studies and guides about  the dosage 
of drugs in ext reme ages—such as newborns, children, 
and elderly people—as well as certain physiopathological 
situat ions—renal and liver failure—. However, there are 
few studies in obese pat ients, and even less in those with 
morbid obesity. The maj ority of these studies have been 
carried out  by physicians specialized in anaesthesia and 
reanimat ion in ICU.4-6

Due to the scarce and somet imes cont radictory 
informat ion, the pharmacy division developed some 
recommendat ions for the dosage of drugs used in morbid 
obesity.3 

Estudio de la dosiicación de fármacos en los pacientes con obesidad mórbida

Resumen

Int roducción: El objetivo del trabajo es analizar la adecuación de la dosiicación de los fármacos 
en los pacientes hospitalizados con obesidad mórbida y sus característ icas.

Mét odos: Estudio retrospectivo y descriptivo de la dosiicación de los fármacos prescritos a los 
pacientes hospitalizados con obesidad mórbida en un hospital de tercer nivel durante el año 2007. 

Se ha utilizado como estándar las recomendaciones elaboradas por el servicio de farmacia.
Result ados: Se incluyó a 62 pacientes. La media de las especialidades farmacéut icas prescritas 

por paciente fue 12,1 (4-39), y 2,4 (1-10) la de los fármacos incluidos en las recomendaciones, 
con un total de 135 especialidades prescritas. La dosiicación de 81 (60 %) de ellas coincidía con 
las recomendaciones y 54 (40 %) no; en 51 casos fue por infradosiicación y en 3, por sobredosi-
icación.
Discusión: Se detecta dosiicación inadecuada de los fármacos prescritos de los grupos antibió-

ticos sistémicos y antitrombóticos, con predominio de la infradosiicación.

© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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The obj ect ive of this study was to analyze the adequacy 
of dosage in pat ients hospitalized for morbid obesity and 
the characterist ics of these pat ients.

Methods

This is a ret rospect ive descript ive study in a tert iary 
hospital during 2007 of the dosage of the drugs prescribed 
for pat ients hospitalized with morbid obesity, using the 
recommendat ions elaborated by the pharmacy division as 
a standard.3

To select  the pat ients, the clinical documentat ion 
department  gave us the list  of pat ients discharged in 
this period whose diagnosis at  the moment  of discharge 
included morbid obesity (code 278.01 of the Internat ional 
Classiication of Diseases [ICD-9-CM]).7 We excluded pat ients 
whose height  and weight  were not  available in the clinical 
record.

We designed a form for data of individuals in which we 
recorded the dates of admission and discharge, pat ient  
informat ion (record number, sex, age, weight , height , 
BMI, diagnosis at  discharge, analyses with values of serum 

Table Classiication of obesity according to body mass 
index (BMI) according to the Spanish Society for the Study 

of Obesity (SEEDO)

Category Body mass index

Normal 18.5-24.9

25-26.9

27-29.9

30-34.6

35-39.9

40-49.9

Overweight  grade 1

Overweight  grade 2 (pre-obesity)

Obesity type 1

Obesity type 2

Obesity type 3 (morbid)

Obesity type 4 (ext reme) ≥50
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creat inine and creat inine clearance), total number of 
prescribed specialty drugs, the number of specialty drugs 
included in the recommendat ions and whether the dosage 
coincided with the recommendat ions. In case it  did not  
coincide, it  was studied whether it  was because of over 
or underdose. We used the drug form rather than the drug 
specialty to express the results. 

We excluded from the study: luid therapy, intravenous 
elect rolytes, drugs used to induce anaesthesia and those 
whose dose or interval of administ rat ion were adj usted 
according to the degree of renal failure, since these 
adjustments made it dificult to determine the dose 
accurately.

We used several books and guides about  the use of 
drugs8-13 to obtain data, as well as the following programs 
and formulas:

—   Hospiwin program (Baxter), with the Prescriwin 
applicat ion: drugs prescribed during the admission 
process.

—   Surgery and reanimat ion records: doses of drugs 
prescribed during surgery.

—   HP Doctor (Hewlet t -Packard): to obtain the discharge 
report  of the pat ient  and the t ime in the ICU.

—   Salazar-Corcoran equat ion: calculat ion of creat inine 
clearance in obese pat ients.

We also included informat ion on bemiparin not  included 
in the recommendat ions.3 Prophylaxis: 3500 U/ day.14,15 
Treatment : 115 U/ kg total weight / day.16

Results

We obtained data of 145 pat ients discharged with 
a diagnosis of morbid obesity; 45 were excluded due 
to lack of data on height  and weight . Other reasons for 
exclusion included: four were to non applicable admissions 
(cancellat ion of surgery), 27 had BMI <40 at  admission and 
7 lacked informat ion about  the drugs prescribed in the 
recommendat ions. Thus 62 pat ients were selected for the 
study.

The mean age was 25 (23-83) years, with more women 
than men, 40 and 22, respect ively, and a mean BMI of 48 
(40-68).

Sixty-eight  percent  of the pat ients had type 3 (morbid) 
obesity, while 32% had type 4 (ext reme) obesity.

The dist ribut ion of pat ients in the dif ferent  departments 
was: thirty-three in surgery departments and 29 in medical 
departments, as shown in Figure 1.

Twenty percent  of the drugs prescribed to the pat ients 
with morbid obesity had speciic recommendations for their 
dosage.

The mean number of specialized drugs prescribed per 
pat ient  was 12.1 (4-39), and the mean of the specialized 
drugs included in the recommendat ions was 2.4 (1-10). Their 
total number was 149, of which 14 were excluded because 
the dosage or interval of administ rat ion was adj usted for 
renal failure.

Of the 135 specialized drugs analyzed, 67 were of the 
ant ithrombot ic therapy group, 53 were systemic ant ibiot ics, 
11 were systemic cort icoids, 2 for heart  therapy, 1 hypnot ic 
sedat ive, and 1 opiate analgesic (Figure 2).

Of the 135 specialized drugs analyzed, 102 have recommended 
dosage according to maximum doses, 17 according to total 
weight, 12 according to adjusted weight, 3 according to ideal 
weight, and 1 according to standard dose.

Of the 135 specialized drugs analyzed, the dosage of 81 
(60%) coincided with the recommendat ions and 54 (40%) 
did not ; 51 cases because of underdose and 3 because of 
overdose.

Underdose was present  in 94% of the specialty drugs dosed 
as a funct ion of total weight , in 25% of those dosed by ideal 
weight  and in 10% of those dosed by adj usted weight .

In the group of ant ithrombot ic drugs, 90% enoxaparin and 
100% bemiparin were underdosed for the t reatment  of deep 
vein thrombosis (DVT). Seventy-seven percent  bemiparin 
had the correct  dosage for the prophylaxis of DVT. In the 
group of systemic antibiotics, 80% levoloxacin and 70% 
amoxicill in-clavulanic acid were underdosed when used for 
t reatment . Sixty percent  ant ibiot ics were underdosed when 
used for surgical prophylaxis, especially vancomycin with a 
dose of 1 g in 100% of the cases, and cefuroxime with a dose 
of 750 mg in 43%.
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Figure 1 Dist ribut ion of pat ients by surgical department . Surgical departments: AVS indicates angiology and vascular surgery; CS, 

cardiac surgery; GDS, general and digest ive surgery; GIN, gynecology; OPHT, ophthalmology; URO, urology. Medical departments: 

CAR indicates cardiology; IM, internal medicine; NRL, neurology; PUL, pulmonology.
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Discussion

The pharmacological t reatment  of  the morbid obese pat ient  
is especially complex due to the l imited informat ion, 
variability and dispersion, which was conirmed by 
t his study. We observed an inadequate dosage of  the 
drugs with recommendat ions, especially in the systemic 
ant ibiot ics and ant it hrombot ics,  in which underdosage 
predominated.

This inadequat e dosage was observed bot h in 
t reat ment  and in prophylaxis.  In t he lat t er case,  when 
an ext ra dose of  a prophylact ic ant ibiot ic needed 
t o be administ ered,  hal f  of  t he dose was given (500 
mg of  vancomycin,  750 mg of  cefuroxime,  and 1 g of 
amoxici l l in-clavulanic acid),  whi le i t  is recommended 
t hat  t he prophylact ic dose be t he same as t he t reat ment  
dose. 13

We cannot  cont rast  the data of this study with those of 
other authors, since there are no similar studies of the 
dosage of drugs in pat ients with morbid obesity.

One limitat ion of this study is that  we did not  obtain data 
from certain departments, such as orthopaedic surgery, 
t raumatology, and the ICU. 

Furthermore, there was a considerable number of pat ients 
classiied as morbid obese with incomplete data on height 
and weight  (45) and with a BMI <40 (27); this informat ion 
could not  be included. 

Another possible limitat ion is the omission of the morbid 
obesity code by the clinical documentat ion department . 17

The reduced number of pat ients is also worth ment ioning; 
more studies will be necessary to corroborate our results. 
However, this study gives a baseline idea of the dosage of 
drugs in this type of pat ients, and what  should be improved.

Obtaining an adequate dosage of the drugs in this type 
of pat ient  represents an opportunity for improvement  in 
the pharmacotherapeut ic care by physicians, facilitated by 
new technologies and in the near future with programs of 
assisted prescript ion in which by entering the height  and 
weight  one may obtain the BMI, and thus recommend the 
most  adequate dosage.
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