Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, A®, 8(4):965-972

Research Article ISSN = 0975-7384
CODEN(USA) : JCPRC5

Prevalence and predictors of potential drug-food iteractions among the
elderly using prescription drugs

Sabrina Joany Felizardo Neves and Ana Paula de Obwa Marques

Alcides da Silva Diniz, Marcia Carrera Campos LeRisia Cristina Egito de Menezes, Alfredo Dias diedgra
Filho and lima Kruze Grande Arruda

ABSTRACT

Drug-food interactions (DFI) occur when there isncomitant administration of a drug and a food thegtds to an
alteration in the kinetics or dynamics of the diugnutrient, or the impairment of the nutritionabtus as a result
of the administration of a drug. The elderly aregaéatest risk of experiencing DFI, as they are enprone to
chronic use of medications and polypharmacy. Thgative this research is to determine the prevadené

potential drug-food interactions in the elderly mgiprescription drug. A cross-sectional study wasducted with
342 elderly serviced by a public primary care seeviPotential drug-food interactions (PDFI) wereerdified

through the MICROMEDEX ® Interaction database pagr The prevalence of DFI was 58.5%, in a tota 68

potential interactions identified. Potential drugeid interactions most frequently occurred in patenvho
maintained a habit of eating and taking medicatairthe same time. Multivariate analysis revealeg iticreased
chances of DFI with increasing amount of drugs @& by the elderly. Being diabetic and have poomnktedge
about the use of drug therapy were also factors ithaeased the chance of occurrence of PDMI. Témuoence of
DFl is more frequent than potential drug interact®o The drugs involved in most DFI are commonlhdtisethe

pharmacotherapy of diabetes and hypertension, aedfactors that are associated with the occurreaE®DFI

were the number of medications taken and the Efahowledge of the elderly about their pharmacpg.
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INTRODUCTION

Drug-food interactions are a significant problemciimical practice. Food can change the effect nfgd by
interfering with the pharmacokinetic processes,hsas absorption and elimination[1]. However, desylie
extensive information found in the medical literatabout the clinical relevance of these interastighere is little
information on the occurrence of these interactiarthe population [2].

Drug-nutrient interaction occur when there is canitant administration of a drug and a nutrientasd that leads
to alteration in the kinetics or dynamics of theglor nutrient, or the impairment of nutritionadtsts as a result of
the administration of a drug [2,3].

Studies on the epidemiology of drug-food interawiion order to direct standardized management appes for
preventing these interactions are scarce [1]. Sputdished studies have investigated the possibbeiroence of
drug-food interactions in institutionalized [4lnd hospitalized [5] patients. However, there isréference
information about the occurrence of these inteoastiin patients of primary health care services Vidm in the
community.

Although drug-food interactions can occur in anyigd, the elderly are at greatest risk of expamiieg this [2,3],
because they are more prone to chronic use of dmgypolypharmacy[6].
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Since the interactions between drugs and food esultrin decreased bioavailability of the drug, ethpredisposes
to treatment failure, or a higher bioavailabilityhich increases the risk of adverse events andaway precipitate
toxicity, its prevention and management are pararhiouclinical nutrition and the success of thetmeent.

The literature [2,3,7,8] demonstrates how the dtuesits of food can influence the bioavailabilifydsugs and vice
versa. However, we are faced with the lack of jcatinformation aimed at healthcare staff and esply to users
of continuous medication, patients with chronic elegrative diseases, the elderly and those with patitional

status.

Therefore, the aim of this study was to determhe firevalence of potential drug-food interactiamshie elderly
using prescription drugs and to identify associ&ieyglfactors.

EXPERIMENTAL SECTION

A cross-sectional epidemiological study was coneldicusing household surveys. The sample considt&#d
elderly accompanied by a primary care service, mmuited through random systematic allocationlusion
criteria were: age 60 years or more, be able tpomd to the survey instrument, undergoing presdriteig
treatment and be accompanied by public servicegsirhealth care.

The variables investigated were: demographics @y sex), socioeconomics (marital status, educaaioth

income), medication use, level of knowledge abdwt tise of medicines, food consumption, access #thhe
services (visits and hospitalizations) and aspeeismted to reported health (perceived health, dbraiseases,
smoking and physical activity).

Food consumption was measured by the Food Consumatid Frequency Questionnaire (FCFQ) [9], andbther
variables were measured by means of a form devetlgpecifically for this study, and previously valdd in a pilot
study.

Information about the use of drugs correspondedntome of medicines, vitamins and mineral supplement
prescribed and non-prescribed medications in uieedime of the interview, its indication, and d@d respective
schedule of administration. The active principlesspnt in each pharmaceutical specialty were liateticlassified
according to the Anatomical-Therapeutical-Chemiglalssification System (ATC) [10].

The level of knowledge about medication was penfed using the criteria established by E Bonstrd. [The
knowledge was evaluated for each drug in use thraygestions regarding the drug name, indicatiosedand
frequency of administration. For each drug a scooeresponding to the number of correct responses wa
established, assigning 1 point for each correctivansand 0 for each incorrect answer. The overalelleof
knowledge for each individual was calculated usimg average score for all drugs in use. Theredtfterscore of
knowledge of medication was categorized as satifacfor those who scored above 2.4 points whimtiesponded

to 60% of the total points.

Potential drug-food interactions were defined as tdmporal association between administration dfwg and
administration of food [2]. The possible drug-foaderactions have been identified through the DRUEZD
(2010)[12] base. This system provides informationthe mechanism of action of each potential irtitoa, the
latency period documented in the literature (exct)lgood, bad or unknown) and severity, class#igd

(a) Contraindicated Is contraindicated for concomitant use.

(b) Principal/important. The interaction can be life-threatening and/ounegimedical intervention to minimize or
prevent serious adverse effects.

(c) Moderate.The interaction may result in exacerbation offiagent's clinical condition and/or require a chaimy
therapy.

(d)Minor. The interaction would have moderate clinical dffétanifestations may include an increase in freqye
or severity of side effects, but usually do notuiega major change in therapy.

(e) Unknown.Unknown.

This study did not evaluate the result of possiiblieractions, but did evaluate the risk of the guatiusing
prescription drugs that could interact with food.
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The data were entered with double entries andigdrifiith "validate", a module of the Epi-Info Pragm, version
6.04 (WHO/CDC, Atlanta, GE, USA) to identify incasient events, and analyzed with the help of tHevsoe -
Statistical Package for Social Sciences (SPSSp)Madows, version 12.0 (SPSS Inc, Chicago, IL, USA).

Statistical analysis consisted of: (a) descripéimalysis, (b) the Kolmogorov-Sminorv test to chéeknormal range
of the continuous variables (c) the Pearson chasgtest and Kruskal-Wallis H test to test for ipgirgroups (d)
binary logistic regression. All variables with p .28 in the bivariate analysis were included in théial
multivariate analysis, and then the variables i highest p-value were removed one by one unlyl wariables
with statistical significance remained. The sigrafice level for all statistical tests was set at 5%

This research observed the rules of National He2ttuncil of Brazil, and follows the principles thie Declaration
of Helsinki, being assessed and approved by théecEtBommittee for the Federal University of Pernaoth
following process n° 0388.0.172.000-08 and prdtae@96/08.

RESULTS

Of the 342 elderly surveyed, 78.4% were femalentlean age was 70.6 years (SD = 7.6) and the nexgidnt age
group of 26.6% were those from 60 to 64 years,iganihg a population of young elderly. 94.7% of tespondents
reported having at least one chronic disease, artftengnost prevalent diseases listed were hypeaen(83.6%),

followed by arthritis/rheumatism/arthrosis (37.4%liabetes (23.4%), heart disease (11.1%), embdisvhe

(9.9%), chronic obstructive lung disease (6.7%) @eaplasm (3.5%).

All participants used the primary care servicehaf Brazilian Public Health System, the mean nurnalbersits over
the previous 12 months was 5.26 (SD = 3.7) and & \@&dbeen hospitalized in the previous four months.

The average number of prescription medications $@ was 2.78 (SD = 1.6), 951 drugs were reported,
corresponding to 739 distinct drugs. The most widmsled class of therapeutics was cardiovasculasdiTable ).
The use of drugs considered unsafe[13] for therlgideccurred in 21.6% of cases, 15.5% reportetifgeadverse
drug reactions and the level of knowledge in userof therapy was considered unsatisfactory in%@8cases.

Table I. Use of drugs by therapeutic and pharmacolgical class, Brazil (n=342)

Classes and Subgroups N %
Cardiovascular Drugs 408 429
Diuretics 124 13
Drugs active on the renin-angiotensin system107 11.2
Blockers of the alci's channels 37 39
B-blockers 19 2
Cardiac therapy 14 15
Hypolipidemics 4 04
Other 3

Drugs for the Central Nervous system 192 20,2
Analgesics 80 84
Antiepileptic 4 0.4
Antiparkinsonian 6 0.6
Psychoanaleptics 20 21
Psycholeptics 26 27
Other 6 0.6
Drugs for Food and Metabolism Treatment 165 17.3
Antidiabetics 65 6.8
Antacids, antiulcers and antiflatulents 14 1.47
Mineral Supplements 18 1.9
Vitamins 5 0.5
Other 3 0.3
Other 186 19.6

Hydrochlorothiazide 25mg (14.4%), Captopril 25m@.8P6), aspirin 100mg (9.2%), Metformin 850mg (3.740x
simvastatin 40mg (2.9%) were the most widely used sl

58.5% of the elderly had at least one potentiabdaod interactions, in a total of 278 potentialeiractions that
were identified, with an average of 0.8 (SD = 0.@f@ractions per individual.

The bivariate analysis revealed that the potemtia-food interactions had a higher prevalence \withreasing

number of medications used, poor knowledge of dhegapy and among patients with hypertension aabedées
(Table 11).
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Table Il. Characteristics of the elderly accordingto exposure to potential drug-food interactions irelderly using essential prescription

drugs
Characteristics Exposed Non Exposed P
Age N(%)
60-64 53 (58.2%) 38(41.6%) 0.483*
65-69 54 (66.7%) 27 (33.3%)
70-74 43 (60.6%) 28 (39.4%)
75-79 27 (57.4%) 20 (42.6%)
80-84 16 (44.4%) 20 (55.6%)
85 and above 7 (73.8%) 9 (56.3%)
Sex N(%)
Masculine 46 (62.2%) 28 (37.8%) 0.684*
Feminine 154 (57.5%) 114 (42.6%)
Marital Status N(%)
With partner (a) 72 (60.2%) 47 (39.8%) 0.836*
Without partner (a) 128 (54.7%) 95 (42.6%)
Education N(%)
llliterate 73(58.4%) 52 (41.6%) 0.776*
1 to 4 year of schooling 45 (57.7%) 33 (42.3%)
5 or more years of schooling 82 (59.0%) 142 (41.5%)
Income N(%)
Less than R$560.00 137 (55.5%) 110 (44.5%) 0.261*
Between R$ 560.00 and 1120.00 46 (70.8%) 19 (29.2%)
More than R$ 1120.00 17 (56.7%) 142 (41.5%)
Drugs in use N(%)
1-2 68 (41.0%) 98 (59.0%) 0.000*
3-4 95 (72.0%) 37 (28.0%)
>5 37 (84.1%) 7 (15.9%)
Knowledge of drug therapy N(%)
Satisfactory 89 (47.3%) 96 (52.7%)  0.000*
Unsatisfactory 114 (71.3%) 56 (28.7%)
Hypertension N(%)
No 13(36.1%) 23 (63.9%) 0.000*
Yes 179 (62.6%) 107 (37.4%)
Diabetes N(%)
No 138 (55.3%) 121 (46.7%) 0.003*
Yes 60 (75.0%) 20 (25.0%)
Neoplasia N(%)
No 137 (41.5%) 193 (58.5%) 0.982*
Yes 5 (41.7%) 7(58.3%)
COPD N(%)
No 132 (41.4%) 187 (58.6%) 0.942*
Yes 10(43.5%) 13 (56.5%)
Cardiac Disease N(%)
No 131 (43.1%) 173 (56.9%) 0.400*
Yes 11(28.9%) 27 (71.1%)
Stroke N(%)
No 129 (41.9%) 179 (58.1%) 0.877*
Yes 13 (38.2%) 21 (61.8%)
Arthritis/arthrosis/rheumatism N(%)
No 82 (38.3%) 132 (61.7%) 0.204*
yes 60 (46.9%) 68 (53.1%)
Average yearly Visits (DP) 5.6 (DP=3.7) 4.7 (3.5) 0.241*

(*) Chi-square
(**)Kruskal-Walis H Test

Table Ill. Classification of potential drug-food interactions observed in the elderly using essentiptescription drugs, according to
clinical significance and existence of documentatin

Classification Potential drug-food interactions
n (%)
Severity
Contra-indicated -
Important -
Moderate 126 (45.4%)
Minor 152 (54.6%)
unknown -
Documentation
Excellent 6 (2.1%)
Good 232 (83.1%)
Reasonable 40 (14.3%)
Unknown 1 (0.5%)
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The classification of potential drug-food interacs according to their severity and existence afatmrative
documentation of interactions can be seen in Tble

PDFI frequently occurred in patients who maintaitieel habit of eating and taking medication at thme time.
This event occurred more frequently among thosaguprescribed drugs such as captopril (36.3%), raragol
(17.9%), metformin (15.1%), alendronate (6.5%) amdsemide (2.1%).

Multivariate analysis revealed the increased chauodéeccurrence of PDFI with increasing amount refgd in use
by the elderly. Being diabetic and having poor klemlge about the use of drug therapy were also rfadteat
increased the chance of occurrence of PDFI (Table |

Table V. Multiple logistic regression of the prevdence of potential drug-food interactions in the alerly using prescription drugs

Variable Odds ratio  IC (95%) P
Diabetes
No - - -
Yes 1.944 1.055-3.582 0.033
Drugs in use
1-2 - - -
34 1.560 0.621-3.920 0.000
>5 5.517 2.256-13.491 0.000
Knowledge of drug therapy
Satisfactory - - -
Unsatisfactory 2.585 1.590-4.205 0.000
DISCUSSION

The prevalence of PDFI was found to be higher ttien prevalence of potential drug interactions olerin
studies with the elderly [14,15,16,17]. This magigate a higher incidence of drug-food interactiom®rdinary
clinical practice pointing to the need for greadtention on the part of healthcare professionats @atients, to
identify and correct management of these interastio

Despite the greater frequency, PDFI tend to bedessre. It is known that the presence of foodddndalter the
rate and/or extent of absorption of the drug, dnsl delay is important only if it is necessary thigve a rapid
effect and a peak of high concentration, howew@arpfost chronic therapies, the rate of absorptdess important
since the plasma level concentration is sustaih8dLP].

The factors that contribute the most to the ocaueeof PDFI were the number of medications in tise level of
knowledge about drug therapy and patients witheted This finding reinforces the role of the Healtrvice as a
cause of PDFI, and makes clear its importanceemgnting and controlling these interactions.

The literature indicates [20] that among elderlgctdrs such as changes in physiology and nutritistatus,
associations with aging, low therapeutic adheresmog polypharmacy, may lead to increased suschfytibo
adverse drug events, including the interactionsvéen drugs and food. Thus, the goals of pharmaragtlgefor the
elderly, in addition to the aspects of preventiowl @ure, are related to maintenance of functiondépendence,
prevention of incapacities, and iatrogenic diseasgsdisabilities, in order to improve health-rethtjuality of life
[21].

To achieve satisfactory results in pharmacothersgifgly, especially among the elderly, has been alerige.

Studies have shown that poor levels of knowledgeatients about their drug therapy is relatecbtedr therapeutic
adherence [22,23] and failure in the administratid medicines [24,25], hindering the success @frptacotherapy
and thus endangering patients. In this study, gpodunity to present PDFI among elderly with pknowledge of

pharmacotherapy was higher than among those wifusde knowledge, reinforcing once again the ingmbntole

of health services in the prevention of PDFI. Bygt] and colleagues demonstrated that patient atauc about
warfarin, including drug-food interactions, waseeffive in preventing hemorrhaging complicationgha elderly.

The strategies used for education included edutativthe use of techniques to teach elderly to takactive role
in their own care and to communicate timely infotima about their health, which is necessary forrttomitoring of

drug therapy, and for healthcare professionalsue of a book formatted specifically for the elgarbntaining

information about treatment and the associated.risk

Another strategy to help promote the rational u$edmugs and consequently to increase the success of
pharmacotherapy reducing the risks, is the medicadequacy ratio developed by Hanlon [27,28] aritagues.
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This index is an instrument with demonstrated bdlity and validity that can be used by physiciansroutine
assessment of drug therapy, including drug-fooerattions.

The evaluation of PDFI revealed that one of thetmmosmmon reasons that lead to the occurrence efdations is
the habit of taking drugs with meals. This habibiten stimulated by health care professionals imstruct the
elderly in this practice as a form of increasingp@@nce to pharmacotherapy. Meals usually stimgasgtric and
intestinal secretion [29]. The increase in secrstitheoretically improves the dissolution of drugssolid form.

Drugs or foods that significantly impair gastrostiaal motility can precipitate toxicity as a reisof more complete
absorption. Yet, the increase in gastrointestinatility can result in risk or therapeutic failutomach distention
by food, stimulates splanchnic flow, increasing-pystemic metabolism. The clinical description afrencommon
PDFI can be seen in Table V.

Table V. Description of potential drug-food interadions frequently observed in the elderly using esaéal prescription drugs

Frequency

Medication 278(100%) Description of Mechanical Interaction Conduct toAunopted
The concurrent use of captopril with food decreases
the absorption of captopril by 10% by 54%. . . -
) 101 . .| .It is suggested that captopril be administered one
Captopril (36.3%) Chronic treatment does not alter the pharmacok:sgetlhOur before or two hours after meals[31,32,33.34].

in a consistent way with the exception of a slight
prolongation of the terminal half-life of captopi®0]

Metformin  in Food significantly reduces the extent of the akisamp| Administer metformin on an empty stomach to

42 (15.1%)

monotherapy rate of metaformin [35,36]. avoid a reduction in oral bioavailability.
Alendronate 18 (6.5%) Administration with food reduces bioavailability hylt is recommended that alendronate is administered
' approximately 40% [37]. two hours before a meal.
Administration with meals results in a decrease| dfdminister furosemide on an empty stomach to
Furosemide 6(2.1%)| 30% in the bioavailability of furosemidg avoid a reduction in oral bioavailability of theudr
[38,39,40,41]. and to maintain a more consistent diuretic effect.
Meals rich in fiber (beans, cassava flour consuatef In the administration of digoxin orally avoid
Digoxin 3(1.1%) | lunch and bran consumed at breakfast) redy CEShcomitant intake of foods rich in fiber [43,44]
absorption [42]. T
Foods rich in vitamin K (beans, cassava, gr¢en
vegetables) antagonize the anticoagulant effecs thu
Warfarin 2 (0.7%) reducing its effect[45,46,47,48]. Avoid garlic supplements and eating foods rich with

The use of capsules of garlic supplements canaserg excess vitamin K.
the risk of hemorrhages, as garlic has anti-platgle
effects [49,50].

The clinical conditions that more often led to tbecurrence of PDFI were hypertension and diabelfés.
interactions between drugs and food in elderly elias not only vary depending on the drug used,ated with
dietary patterns. The consequences of these itiemadnclude: hyperglycemia, hyperglycemic stayropathies,
and risk of cerebral stroke [51.] Thus, due to high prevalence of hypertension and diabetes arnttoaglderly,
the morbidity associated with it, the greater sptibdity of elderly to the adverse effects asstmih with
medication and more frequent PDFI associated wiglse diseases, it is necessary to develop and Haopse of
specific guidance protocols, and prevention and itadng of PDFI for patients faced with diabetesdan
hypertension.
CONCLUSION

The occurrence of PDFI is more frequent than p@tkdtug interactions, occurring in more than haflthe elderly
using essential prescription drugs and servedpbéc primary care service.

The drugs involved for the most part in PDFI arenomnly used in the pharmacotherapy of diabetes and
hypertension, such that DFI may lead to treatmaihire, increase adverse reactions and toxic effectd that the
risk of treatment failure and the decrease in gafgiong the elderly is increased. Thus, the inclusif information

and behaviors related to drug-food interactiongrieatment protocols specific to these diseasesldte a priority.

The factors that were associated with the occuererid®DFI were the number of medications taken lamd| of
knowledge of the elderly about their pharmacothgrdamese results highlight the need for patients lagalth care
professionals to educate themselves routinely,utiitoeducational programs aimed at increasing awaseand
knowledge about issues related to drug-food intenas.
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