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Abstract

Rationale: Antibiotic (AB) that prescribed inappropriately could accelerate the AB resistance. AB resistance represents a major
health issue and will be of a great economic burden if not properly addressed. Data about the inappropriate antibiotic use of AB in
Egyptis limited so the aim for this study to detect how frequent AB inappropriately prescribed for acute viral respiratory tract infec-
tions.

Methods: The current study was conducted at Cairo University Hospitals. It was conducted on hospitalized both adults as well as
pediatric patients (age < 18 years old), over the period of 4 years from 2010 to 2014. All the patients who fulfilled the WHO case
definition of sever acute respiratory tract infection (SARI) were enrolled. Demographic data, Clinical manifestations, co-morbid con-
ditions and data about AB usage during the last week before admission to Hospital were collected. Nasopharyngeal (NP) and/or

oropharyngeal (OP) swabs were collected and analyzed for the viral panel and atypical bacteria through PCR technique.

Results: Eligible patients who fulfilled the inclusion criteria were 3207. 1075 (33.5%) were found to be positive for viral and atypi-
cal bacteria, 912 (84.4%) women. The mean age among cases was 5.74 + 13.87 years. Children less than 5 years represented 83%
of the cases. Data about how frequent AB before admission was only available for 784 cases over 1075 positive cases. Almost 46%
(360/784) of viral confirmed cases were received AB before admission. The most frequently used ABs were penicillin/cephalospo-
rin/macrolides.

Conclusion: Inappropriate AB prescription was reported in 46% of the patients confirmed viral respiratory tract infection. The most

frequently used AB were penicillins/cephalosporins/macrolides.
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Introduction

Inappropriate usage of AB presents a major concern despite much effort is being done to control this issue. Beside the huge economic
burden for this problem, it will render the bacteria resistant to most of used AB. recent reports suggested that up to 40% of the patients
with viral respiratory tract infections are given AB [1-3]. These patient who received inappropriate AB were at higher risk to develop

complications from these AB such as severe allergic reaction [4].

Many countries through effective initiatives and through antibiotic stewardship programs have achieved good promising results in
controlling over prescription for respiratory tract infections especially for children. Also, it was noted that intervention like vaccination
play an important role according to recent reports; for example 7-valent pneumococcal conjugate vaccine (PCV-7) led to reduction of the

rates of invasive disease due to antibiotic-resistant Streptococcus pneumonia [1,2-11].
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According to our knowledge data about the inappropriate antibiotic use of AB in Egypt is limited so the aim for this study to detect how

frequent AB overprescribed for viral causes of acute respiratory tract infections.

AB that prescribed inappropriately could accelerate the resistance dissemination and emergence. Such resistance dissemination rep-

resents a major health issue and will be of a great economic burden if not properly addressed.

Material and Methods

The current study was conducted at Cairo University Hospitals. It was conducted on hospitalized both adults as well as pediatric pa-
tients (age < 18 years old), over the period of 4 years from 2010 to 2014. All the patients who fulfilled the WHO case definition of SARI

[12] were enrolled and admitted. Criteria used is; fever of = 38°C or history of fever plus cough within the last 10 days.

Data for all eligible patients were collected through specific data collection form including demographic data, Clinical manifestations,

co-morbid conditions, AB usage during the last week before admission to Hospital were recorded.

Nasopharyngeal and oropharyngeal swabs were collected and analyzed for the following viral panel and atypical bacteria. Viral panel
includes; pandemic influenza 2009 A (H1N1), seasonal H1, and H3. RSV, PIV, hMPV, adenovirus, rhinovirus, Boca alongside while atypical
bacterial panel includes that includes (Mycoplasma/Legionella/Chlamydia). Sputum for gram stain with culture and sensitivity could not

be collected for all patients.

Kits used for PCR viral and atypical bacteria analysis are a MagMAX Total Nucleic Acid Isolation Kit (Cat No. ARE 1840; Applied Bio-
systems, Foster City, California, USA).

Ethical standards

Formal written consent was obtained either from patients themselves or by patients sponsors. Study protocol was approved by Cairo

university ethics committee and is consistent with Helsinki Declaration of Bioethics protocol [13].

Statistical analysis

Data were statistically described in terms of mean * standard deviation (* SD), median and range, IQR, or frequencies (number of
cases) and percentages when appropriate. Comparison of numerical variables between the study groups was done using Student t test
for independent samples. For comparing categorical data, Chi-square (c?) test was performed. Exact test was used instead when the ex-
pected frequency is less than 5. P values less than 0.05 was considered statistically significant. All statistical calculations were done using
computer program IBM SPSS (Statistical Package for the Social Science; IBM Corp, Armonk, NY, USA) release 22 for Microsoft Windows.

Results

Eligible patients who fulfilled the inclusion criteria were 3207. 1075 (33.5%) were found to be positive for viral and atypical bacteria
(cases), while 2132 (66.5%) were negative for both (controls). Cases included 912 (84.4%) women and 163 (15.6%) men. The mean age
among cases was 5.74 * 13.87 years, and 6.96 + 25.38 years among controls, respectively (P < 0.001). Children less than 5 years repre-

sented 83% of the cases.

Characteristics Total [n (%)] | Cases[n (%)] | Controls [n (%)] OR (95% CI) P value

Number 3207 1075 (33.5) 2132 (66.5) 0.116 (1.570 - 1.760) | <0.001
Sex

Females 1722 (53.7) 912 (84.8) 810 (47.1) 0.731 (8.600 - 10.857) 0.537
Males 1485 (46.3) 163 (15.2) 1322 (52.9) 1.285 (2.334 - 5.427) <0.001

Age (mean * SD) 13.20 +22.82 5.74 £+ 13.87 16.96 + 25.38 0.831 (9.600 - 12.857) <0.001

Age groups (years)

<18 2479 (77.3) 981 (91.2) 1493 (70.0) 4.407 (3.497-5.552) | <0.001

<1 1347 (42) 520 (48.3) 831 (39.0) 1.466 (1.265 - 1.700) <0.001

1-5 949 (29.6) 374 (34.8) 567 (26.6) 1.716 (1.461-2.016) | <0.001

>5 183 (5.7) 87 (8.1) 95 (4.4) 1.785 (1.324 - 2.407) <0.001

>18 728 (22.7) 94 (8.8) 639 (30.0) 0.226 (0.180-0.285) | <0.001

Table 1: Demonstrates these demographic data.
CI: Confidence Interval; OR: Odds Ratio.s

Citation: Usama E Aboelhassan,, et al. “Inappropriate Antibiotic Prescription for Acute Viral Respiratory Tract Infections in Egypt-Single
Center Experience”. EC Pulmonology and Respiratory Medicine 8.7 (2019): 579-585.



Inappropriate Antibiotic Prescription for Acute Viral Respiratory Tract Infections in Egypt-Single Center Experience

581

We found that RSV (485 cases, 45.2%), PIV (125, 11.6%), and adenovirus (105, 9.8%). Single viral etiology was reported in 901
(83.3%) cases, while 174 (16.7%) cases had mixed etiologies. Children less than 18 years had a higher viral etiology (981 cases, 91.2%)

compared with 94 (8.8%) cases in adults. Only three cases were positive for Mycoplasma spp. and were co infected with RSV. While only

one case of Chlamydia spp. Was co infected with RSV and hMPV. Neither corona virus nor Legionella spp. Was detected.

RSV | Adenovirus | Rhinovirus | Enterovirus | Infl | Bocavirus | hMPV | PIV | Mixed [:(EEZI)]
Age groups (years)
<18 470 97 12 1 47 11 70 111 162 981
(91.2)
<1 269 29 0 0 23 5 43 59 73 501
(46.6)
1-5 165 52 10 1 17 5 22 46 66 384
(35.6)
>5 36 16 2 0 7 1 5 6 23 96
(9.0)
>18 15 8 0 30 0 0 7 14 12 94
(8.8)
Total 485 105 20 1 77 11 77 125 174 1075
(100)
Yearly distribution
2010 221 26 00 0 11 0 11 45 40 354
(32.9)
2011 63 50 0 0 32 6 48 59 50308
(28.6)
2012 127 25 00 0 19 2 13 17 31 234
(21.8)
2013 35 4 13 1 7 1 5 4 52 122
(11.4)
2014 39 0 7 0 8 2 0 0 1 57
(5.3)
485 105 (9.8) 20 (1.8) 1(0.0) 77 11 (1.0) 77 125 174 1075
(45.2) (7.2) (7.2) | (11.6) | (16.2) | (100)

Table 2: Age and yearly distribution of detected viruses among the study cases.

hMPV: Human Metapneumovirus; Infl: Influenza virus; mixed, more than one virus; PIV: Parainfluenza Virus; RSV: Respiratory Syncytial

Virus.

Data only available for 784 cases from the total number of positive cases 1075. Table 3 showed the total number of cases who received

AB before admission to the hospital the number of positive viral respiratory tract infections received AB before admission. Almost 46%

(360/784) of viral respiratory tract infections confirmed cases received AB before admission. The most frequently used AB were penicil-

lins/cephalosporins/macrolides.
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Crosstab
Negative cases Group Total
Positive cases
Antibiot No Count 1,024 424 1,448
% within Antibiot 70.7% 29.3% 100.0%
% within Group 66.8% 54.1% 62.5%
Yes Count 509 360 869
% within Antibiot 58.6% 41.4% 100.0%
% within Group 33.2% 45.9% 37.5%
Total Count 1,533 784 2,317
% within Antibiot 66.2% 33.8% 100.0%
100.0% 100.0% 100.0%
% within Group

Table 3: Total no. received AB before hospital admission.

This group of patient who has received AB before admission has been distributed as 44% (158/360) male while 56% (202/360) were
female none of them was pregnant. patients less than 18 years of age were 97% (351/360) where older than 18 years were only 3%

(9/360). NP swab were taken from all these patients while 356 throat swabs were collected.

They had viral infections distribution as follows (167 RSV/69 mixed/31 adeno virus/hMPV 30/PIV 30/18 influenza/12 Rhino virus/2
Boca virus/1 entero virus). Almost 50% (180/360) of cases who received inappropriate AB had chronic disease distributed as from
the most common problem to less common (asthma/cardiac/other respiratory/neurological/endocrinal /hepatic/ renal /hematological)

while other 49% (178/360) of cases did not have any chronic problems while 1% (2/360) were unknown to have any chronic problems.

In this study 28% (102/360) of the patients had white blood count (WBC) more than 11.000 cells per cubic millimeter of blood, 2%
(7/360) patients had WBC less than 3.000 cells per cubic millimeter while 70% (250/360) of patients had WBC within normal. CXR was
abnormal in 83% (302/360) of the patients who received inappropriate AB. In this patient group there 83 cases had been admitted to
ICU and MV applied for 38 cases. In this study 10% (37/360) of these cases had 02 SAT < 90%. Almost 95% (342/360) of these cases
discharged from the hospital, 3.6% (13/360) cases died while data unavailable for 1.4% (5/360).

Discussion

This prospective descriptive study is a part from large study conducted over 4 years in Cairo university hospitals for surveillance of vi-
ral and atypical bacteria in both children and adult populations. One of the secondary outcomes that had been estimated during this work
is to know how frequent AB had been prescribed inappropriately on ambulatory base before admission. This study showed that 46% of

the confirmed viral respiratory tract infections cases have been prescribed AB inappropriately.

Evidence before this study

According to our knowledge; data in Egypt is very limited on how frequently AB prescribed inappropriately for respiratory tract infec-
tion as outpatient’s base. This study showed 46% of the patients with confirmed viral respiratory tract infections had been received AB
inappropriately. This is consistent with the study done by Barlam T, et al. [3] who concluded that 40% of AB were unnecessary. Another
study have detected that 30% of the patients received inappropriate AB [15], another study included 1000 adults with respiratory tract
infections detected that 64% of the patients had been received inappropriate AB [16].
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The problem of inappropriate use of AB may result in emergence of resistance due to selective pressure on microorganisms upon to
exposure to specific antimicrobial agent [17]. Also, inappropriate use of AB could accelerate the resistance dissemination. We believe that
to properly control resistance emergence and dissemination there are many actions should be considered: 1) to develop stewardship
program that adopt the prudent use of AB and to lower antimicrobial consumption 2) infection control prevention interventions 3) effec-

tive vaccination programs.

Infections with such possible resistant microorganisms have direct and indirect effects on health system. Direct effects on health sys-
tem include longer length of stay, longer illness period, and increase mortality with increase cost where indirect effects include economic

losses due to decrease productivity caused by longer sickness stage [22].

What is behind this pattern of prescription of AB as outpatients or ambulatory base in Egypt in not exactly addressed and needs fur-
ther research but may raise many concerns. First concern: Any knowledge gaps are there as regard prescription guidelines and indica-
tions for AB prescription. second concern: Egyptian patients expectations about AB prescription and this point needs further larger study
to be assessed properly; As U.S studies showed AB providers has higher expectations for AB prescription to their patients than actually
there as shown by Francois Watkins LK, et al. “The physicians expected that 54% of their patients seeking for AB but 26% only of the
patients expected that [18]". The third concern: is there any urgent indication to establish national standards or guidelines or even simple
pathways for AB prescription showing when to start this AB and for how long this AB will continue. As Jenkins., et al. showed that follow-
ing pathways for AB prescription has been associated with reduction of AB prescription for respiratory tract infections [19]. Also Yogo., et
al. showed that these clinical pathways may the minimum effective duration for AB and he also showed that pharmacist may play a good
role for adherence for this duration [20]. Fourth and last concern: it will be possible and feasible to adopt delayed AB prescription strategy

or not, as this approach May safely decrease antimicrobial use when used in conjugation with guidelines [21].
We think that there are some important interventions on higher levels might be considered to prevent this pattern from progression
and to decrease possible AB resistance; these interventions may include:

1) Possible written justifications for AB on the medical record [23].

2) Proper communications skill for physician and educate them how he/she can persuade the patients about the harms that he/
she may predispose himself/herself in a case of inappropriate AB [24-26].

We believe that patient education through different sources like media or internet represents an important role to decrease this pattern.

Also, many report address the potential role for clinician antimicrobial prescribing Tracking and reporting may play also an important
role as many reports showed that [9,23,27] but we think this will be a difficult unfeasible approach.
Conclusion

Inappropriate AB perception was reported in 46% of the patients with confirmed viral respiratory tract infection by PCR. The most
frequently used AB were penicillins/cephalosporins/macrolides. Action should be taken as early as possible to increase awareness of

clinicians and general orientation to the patients about the danger inappropriate AB prescription.

Bibliography

1. McCaig LF and Hughes JM. “Trends in antimicrobial drug prescribing among office based physicians in the United States”. The Journal
of the American Medical Association 273.3 (1995): 214-219.

2. Grijalva CG,, et al. “Antibiotic prescription rates for acute respiratory tract infections in US ambulatory settings”. The Journal of the
American Medical Association 302.7 (2009): 758-766.

Citation: Usama E Aboelhassan,, et al. “Inappropriate Antibiotic Prescription for Acute Viral Respiratory Tract Infections in Egypt-Single
Center Experience”. EC Pulmonology and Respiratory Medicine 8.7 (2019): 579-585.


https://www.ncbi.nlm.nih.gov/pubmed/7807660
https://www.ncbi.nlm.nih.gov/pubmed/7807660
https://www.ncbi.nlm.nih.gov/pubmed/19690308
https://www.ncbi.nlm.nih.gov/pubmed/19690308

Inappropriate Antibiotic Prescription for Acute Viral Respiratory Tract Infections in Egypt-Single Center Experience

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

584

Barlam T, et al. “Unnecessary Antibiotics for Acute Respiratory Tract Infections: Association With Care Setting and Patient Demo-
graphics”. Open Forum Infectious Diseases 3.1 (2016): p.ofw045.

Srigley JA., et al. “Inappropriate use of antibiotics and Clostridium difficile infection”. American Journal of Infection Control 41.11
(2013):1116-1118.

Hicks LA, et al. “Outpatient antibiotic prescribing and nonsusceptible Streptococcus pneumoniae in the United States, 1996-2003".
Clinical Infectious Diseases 53.7 (2011): 631-639.

Office of Technology Assessment. Impacts of antibiotic-resistant bacteria (OTA H-629) GPO stock #052-003-01446-7 (1995).

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS). National Ambulatory Medical Care
Survey (NAMCS). National Hospital Ambulatory Care Survey (NHAMCS) (2015).

Centers for Disease Control and Prevention (CDC). National Center for Health Statistics (NCHS). Ambulatory Care Drug Database
System (2015).

Gerber ]S, et al. “Effect of an outpatient antimicrobial stewardship intervention on broad-spectrum antibiotic prescribing by primary
care pediatricians”. Journal of the American Medical Association 309.22 (2013): 2345-2352.

Elixhauser A., et al. “Comorbidity measures for use with administrative data”. Medical Care 36.1 (1998): 8-27.

Tang J., et al. “Performance of comorbidity measures to predict stroke and death in a community-dwelling hypertensive Medicaid
population”. Stroke 39.7 (2008): 1938-1944.

WHO. “Global epidemiological surveillance standards for influenza” (2014).

World Medical Association. “WMA Declaration of Helsinki. Ethical principles for medical research involving human subjects”. Revised
by the 59" WMA General Assembly, Seoul (2008).

Ashraf M Hatema,, et al. “Viral and atypical bacterial etiologies of severe acute respiratory infection (SARI) in Egyptian patients:
epidemiological patterns and results from the sentinel surveillance study 2010-2014". The Egyptian Journal of Chest Diseases and
Tuberculosis 68.1 (2019): 88-95.

Fleming-Dutra KE.,, et al. “Prevalence of Inappropriate Antibiotic Prescriptions Among US Ambulatory Care Visits, 2010-2011". Jour-
nal of the American Medical Association 315.17 (2016): 1864-1873.

Schroeck JL., et al. “Factors associated with antibiotic misuse in outpatient treatment for upper respiratory tract infections”. Antimi-
crobial Agents and Chemotherapy 59.7 (2015): 3848-3852.

Ec.europa.eu. Guidelines for the prudent use of antimicrobials in veterinary medicine(2015/C 299/04) (2019).

Francois Watkins LK., et al. “Knowledge and Attitudes Regarding Antibiotic Use Among Adult Consumers, Adult Hispanic Consumers,
and Health Care Providers--United States, 2012-2013". Morbidity and Mortality Weekly Report 64.28 (2015): 767-770.

Jenkins TC,, et al. “Effects of clinical pathways for common outpatient infections on antibiotic prescribing”. American Journal of Medi-
cine 126.4 (2013): 327-335.

Yogo N,, et al. “Intervention to Reduce Broad-Spectrum Antibiotics and Treatment Durations Prescribed at the Time of Hospital Dis-
charge: A Novel Stewardship Approach”. Infection Control and Hospital Epidemiology 38.5 (2017): 534-541.

“Antimicrobial stewardship in outpatient settings”. UpToDate (2019).

Citation: Usama E Aboelhassan,, et al. “Inappropriate Antibiotic Prescription for Acute Viral Respiratory Tract Infections in Egypt-Single

Center Experience”. EC Pulmonology and Respiratory Medicine 8.7 (2019): 579-585.


https://www.ncbi.nlm.nih.gov/pubmed/27006968
https://www.ncbi.nlm.nih.gov/pubmed/27006968
https://www.ncbi.nlm.nih.gov/pubmed/23932828
https://www.ncbi.nlm.nih.gov/pubmed/23932828
https://www.ncbi.nlm.nih.gov/pubmed/21890767
https://www.ncbi.nlm.nih.gov/pubmed/21890767
http://ota.fas.org/reports/9503.pdf
http://www.cdc.gov/nchs/ahcd/ahcd_questionnaires.htm
http://www.cdc.gov/nchs/ahcd/ahcd_questionnaires.htm
http://www2.cdc.gov/drugs/applicationnav1.asp
http://www2.cdc.gov/drugs/applicationnav1.asp
https://www.ncbi.nlm.nih.gov/pubmed/23757082
https://www.ncbi.nlm.nih.gov/pubmed/23757082
https://www.ncbi.nlm.nih.gov/pubmed/9431328
https://www.ncbi.nlm.nih.gov/pubmed/18436883
https://www.ncbi.nlm.nih.gov/pubmed/18436883
http://www.who.int/influenza/resources/documents/WHO_Epidemiological_Influenza_Surveillance_Standards_2014.pdf
https://www.wma.net/wp-content/uploads/2018/07/DoH-Oct2008.pdf
https://www.wma.net/wp-content/uploads/2018/07/DoH-Oct2008.pdf
http://www.ejcdt.eg.net/article.asp?issn=0422-7638;year=2019;volume=68;issue=1;spage=88;epage=95;aulast=Hatem;type=0
http://www.ejcdt.eg.net/article.asp?issn=0422-7638;year=2019;volume=68;issue=1;spage=88;epage=95;aulast=Hatem;type=0
http://www.ejcdt.eg.net/article.asp?issn=0422-7638;year=2019;volume=68;issue=1;spage=88;epage=95;aulast=Hatem;type=0
https://www.ncbi.nlm.nih.gov/pubmed/27139059
https://www.ncbi.nlm.nih.gov/pubmed/27139059
https://www.ncbi.nlm.nih.gov/pubmed/25870064
https://www.ncbi.nlm.nih.gov/pubmed/25870064
https://ec.europa.eu/health/sites/health/files/antimicrobial_resistance/docs/2015_prudent_use_guidelines_en.pdf
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6428a5.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6428a5.htm
https://www.ncbi.nlm.nih.gov/pubmed/23507206
https://www.ncbi.nlm.nih.gov/pubmed/23507206
https://www.ncbi.nlm.nih.gov/pubmed/28260538
https://www.ncbi.nlm.nih.gov/pubmed/28260538
https://www.uptodate.com/contents/antimicrobial-stewardship-in-outpatient-settings

Inappropriate Antibiotic Prescription for Acute Viral Respiratory Tract Infections in Egypt-Single Center Experience

22.

23.

24.

25.

26.

27.

585

World Health Organization. “Global action plan on AMR” (2019).

Meeker D, et al. “Effect of Behavioral Interventions on Inappropriate Antibiotic Prescribing Among Primary Care Practices: A Ran-
domized Clinical Trial”. Journal of the American Medical Association 315.6 (2016): 562-570.

Mangione-Smith R, et al. “Communication practices and antibiotic use for acute respiratory tract infections in children”. Annals of
Family Medicine 13.3 (2015): 221-227.

Little P, et al. “Effects of internet-based training on antibiotic prescribing rates for acute respiratory-tract infections: a multinational,
cluster, randomised, factorial, controlled trial”. Lancet 382.9899 (2013): 1175-1182.

Coxeter P, et al. “Interventions to facilitate shared decision making to address antibiotic use for acute respiratory infections in pri-
mary care”. Cochrane Database of Systematic Reviews 11 (2015): CD010907.

Hallsworth M,, et al. “Provision of social norm feedback to high prescribers of antibiotics in general practice: a pragmatic national
randomised controlled trial”. Lancet 387.10029 (2016): 1743-1752.

Volume 8 Issue 7 July 2019
©All rights reserved by Usama E Aboelhassan, et al.

Citation: Usama E Aboelhassan., et al. “Inappropriate Antibiotic Prescription for Acute Viral Respiratory Tract Infections in Egypt-Single
Center Experience”. EC Pulmonology and Respiratory Medicine 8.7 (2019): 579-585.


https://www.who.int/antimicrobial-resistance/global-action-plan/en
https://www.ncbi.nlm.nih.gov/pubmed/26864410
https://www.ncbi.nlm.nih.gov/pubmed/26864410
https://www.ncbi.nlm.nih.gov/pubmed/25964399
https://www.ncbi.nlm.nih.gov/pubmed/25964399
https://www.ncbi.nlm.nih.gov/pubmed/23915885
https://www.ncbi.nlm.nih.gov/pubmed/23915885
https://www.ncbi.nlm.nih.gov/pubmed/26560888
https://www.ncbi.nlm.nih.gov/pubmed/26560888
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)00215-4/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(16)00215-4/fulltext

	_GoBack
	_GoBack
	_GoBack

