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Abstract:  
Disinfection plays a major role in preventing these infections. Aim: treating nosocomial infections is challenging 

as most of the causative agents are multi-drug resistant. Material &Method: In this context, an attempt was made 

to compare the efficacy of (5%, 10%) sodium hypochlorite disinfectant and (70%) isopropyl alcohol as surface 

disinfectants in the Intensive Care Unit (ICU). Samples were collected from bed railings, the surface of the 

monitor and the side table of all ICUs of Al Wahda Hospital. Samples were collected before and after disinfection 

using appropriate disinfectants. After cleaning samples were collected after a contact time of 20 minutes. Samples 

were inoculated onto one set of the blood agar plates and one set of MacConkey agar plates incubated at 37◦C 

under aerobic conditions. After incubation colony count was done manually to compare the results. Result: Under 

aerobic conditions the 10% sod. Hydrochloride was found 96.7% more efficient than isopropyl alcohol and when 

used 70%isopropyl alcohol was found only 36.7%. This difference is significant statistically as the p-value is 

0.05. 10% sod, Hydrochloride is a better surface disinfectant to be used in intensive care units as it is safe to use 

and cost-effective on the other hand isopropyl alcohol is less efficient and also it is expensive. Conclusion: This 

study showed that there were statistically significant differences between the efficacies of disinfectants.  that 

110% sodium hypochloride is a better surface disinfectant to be used in intensive care units as it is safe to use and 

cost-effective 
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Introduction 

Nosocomial infections represent a major health problem because of the excess morbidity and mortality. Two 

million people per year are affected by hospital-acquired infections (5-10% of hospitalized patients). In the United 

States, it is the 8th leading cause of death directly or indirectly causing 80,000 deaths. (1) Treating nosocomial 

infections is challenging as most of the causative agents are multi-drug resistant. (2) Major reservoir of multi-drug 

resistant organisms (MDRO) is the environmental surface and they remain viable for days to months on various 

inanimate surfaces. From the environment to patients pathogens can be transferred either directly by contact 

between the patient and contaminated environment or indirectly through the hands of health care workers (HCW). 

There are so many reasons for hygiene failure which include HCW understaffing, and the ineffectiveness of 
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common disinfectants against bacteria on the ICU surface. (3) Therefore, we have to give more importance to 

preventing these infections. Preventative strategies against both development of specific infections and the spread 

of antibiotic-resistant pathogens play an important role in preventing nosocomial infections. Disinfection plays a 

major role in preventing these infections. Now a day’s several disinfectants are available in the market but still 

we need to search for a better one which is more efficient and also cost-effective. (2). In this context an attempt 

was made to compare the efficacy of (5%) Sodium hypochlorite which is a high-level disinfectant and (70%) 

isopropyl alcohol which is an intermediate-level disinfectant as a surface disinfectant in ICU. Both are having 

their own advantages and disadvantages 

Aim of study  

To compare the efficacy of Sodium hypochloride and isopropyl alcohol as surface disinfectants in intensive care 

units in Al Wahada hospital. 

Material and methods 

This prospective cross-over study was performed in the department of Microbiology lab, College of Medical 

Technology –Derna from July 2021to October 2021. Surface swabs from all the ICUs (both medical and surgical) 

constitute the source. 

 Samples were collected from bed railings, the surface of the monitor and the side table of all ICUs of Al Wahada 

Hospital, using sterile cotton swabs dipped in saline. Samples were collected before and after disinfection using 

appropriate disinfectants (70% isopropyl alcohol 5% and 10% sodium hypocholride). After cleaning samples were 

collected from the same place after a contact time of 20 minutes. (13) 

Samples were first inoculated into liquid media like peptone water. After incubating for 24 hours at 37◦C the 

sample from the broth was inoculated onto one set of the blood agar plates and one set of MacConkey agar plates. 

One set of the blood agar plate and MacConkey agar plates were incubated aerobically at 37◦C for 48 hours. After 

incubation colony count was done manually to compare the results. The plated microbes grow from a colony-

forming unit (CFU) consisting of one or more cells into a visible colony that was seen and counted.  

Statistical analysis 

Data were fed to the computer and analyzed using IBM SPSS software package version 20.0. (Armonk, NY: IBM 

Corp) Qualitative data were described using numbers and percentages. Kolmogorov-Smirnov test was used to 

verify the normality of distribution Quantitative data were described using range (minimum and maximum), mean, 

standard deviation, and median. The significance of the obtained results was judged at the 5% level.   

Results and discussion 

Disinfection plays a major role in preventing HAIs. Now a day’s several disinfectants are available in the market 

but still, we need to search for a better one which is more efficient and also cost-effective. In the study by 

tuhinabanerji et al (15) it was found that super oxidised water can contain hypochlorous acid which is safe to be 

used as a surface disinfectant in ICU. A study done by Caroline Blazejewski et al (16) used hydrogen peroxide 

for surface disinfection and found that it is more efficient than routine terminal cleaning alone in ICU 

contaminated with multi-drug resistant organisms. This study was conducted in Al-Wahada Hospital including 

ICUs was found to be 96.7% more efficient than 10% sod. hydrochloride than 5% sod. hypochloride under aerobic 

conditions and it was only 36.7% more efficient than 70%isopropyl alcohol the difference is significant 

statistically. After disinfecting with 10% sod. hypochloride Colony count goes reduced from 21 to only one colony 

in ICUs. Version Penna et al (17) concluded that sod. hypochloride exhibit high bactericidal, fungicidal and 

viricidal activity and can be used as a high-level disinfectant but it demands a safe work environment and a training 

programme to assure workers' safety and standards. On the other hand, isopropyl alcohol is not sporicidal but it 

is effective in inhibiting the germination of spores. But a study done by Maria Reggiani et al (19) concluded that 

the difference in efficacy of sod. hypochloride and isopropyl alcohol were not significant statistically in killing 

Streptococcus mutants, Staphylococcus aureus and Candida albicans. As Isopropyl alcohol is cheaper, easily 

available and there are no side effects. Sod. hydrochloride is considered better to use as a surface disinfectant in I 

Table 1 Table title should be of font size 10pt, Times New Roman, justify  
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Table (1): Comparison of efficacy of isopropyl alcohol (70%) and sodium Hypocchloride (5%, 10%) 

when plates were incubated aerobically 

 

Colonies Count 

Time  

X2 

 

P-Value Pre Post 

No. % No. % 

Dis 1  ( Alcohol)       

Negative 9 30.0 11 36.7 2 = 0.300 0.584 

Positive 21 70.0 19 63.3 

Min. – Max. 0.0 – 130.0 0.0 – 21.0 U = 270.0* 0.007* 

Mean ± SD. 22.10 ± 26.78 5.53 ± 6.11 

Median 13.50 3.0 

Dis 2 (sod. hypo 5%)       

Negative 9 30.0 21 70.0 2 = 9.600* 0.002* 

Positive 21 70.0 9 30.0 

Min. – Max. 0.0 – 65.0 0.0 – 11.0 U = 179.50* <0.001* 

Mean ± SD. 19.83 ± 18.92 1.30 ± 2.53 

Median 17.0 0.0 

Dis 3 (sod. hypo 10%)       

Negative 9 30.0 29 96.7 2 = 28.708* <0.001* 

Positive 21 70.0 1 3.3 

Min. – Max. 0.0 – 65.0 0.0 – 65.0 U = 160.0* <0.001* 

Mean ± SD. 19.83 ± 18.92 2.17 ± 11.87 

Median 17.0 0.0 

 

SD: Standard deviation   

H: H for Kruskal Wallis test 2:  Chi square test  

p: p value for comparing between the studied groups 

p1: p value for comparing between DIS1 and DIS2 

p2: p value for comparing between DIS1 and DIS3 

p3: p value for comparing between DIS2 and DIS3 

*: Statistically significant at p ≤ 0.05  

 

Conclusion 

This study showed that there were statistically significant differences between the efficacies of 

disinfectants.  that 110% sodium hypochloride is a better surface disinfectant to be used in intensive 

care units as it is safe to use and cost-effective. 

References  

[1] World Health Organization, Report on the Burden of Endemic Health Care-Associated Infection Worldwide: 

a system review of the literature.http://apps.who.int/iris/bitstream/10665/80135/1/9789241501507 eng.pdf. 

2018. 

[2] World Health Organization, Prevention of hospital-acquired infections: A practicalguide. 2nd ed. 2002. 

[3] Vincent, J.L., Nosocomial infections in adult intensive-care units. Lancet, 2003.361(9374): p. 2068-77. 

[4] European Centre for Disease Prevention and Control, Annual Epidemiological Report on Communicable 

Diseases in Europe 2008. Stockholm, European Centrefor Disease Prevention and Control. 2008. 

[5] European Centre for Disease Prevention and Control, Point prevalence survey of healthcare-associated 

infections and antimicrobial use in European acute care hospitals 2011 - 2012. Stockholm: European Centre 

for Disease Prevention andControl, 2017. 



230 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)   

 

[6]  Klevens, R.M., et al., Estimating health care-associated infections and deaths inU.S. hospitals, 2002. Public 

Health Rep, 2007. 122(2): p. 160-6. 

[7] Magill, S.S., et al., Multistate point-prevalence survey of health care-associatedinfections. N Engl J Med, 2014. 

370(13): p. 1198-208. 

[8]  Dudeck, M.A., et al., National Healthcare Safety Network report, data summaryfor 2013, Device-associated 

Module. Am J Infect Control, 2015. 43(3): p. 206-21. 

[9] Richards, M.J., et al., Nosocomial infections in medical intensive care units in the United States. National 

Nosocomial Infections Surveillance System. Crit Care Med,1999. 27(5): p. 887-92. 

[10]  Allegranzi, B., et al., Burden of endemic health-care-associated infection indeveloping countries: systematic 

review and meta-analysis. Lancet, 2019. 377(9761): p. 228-41. 

[11]  Aiken, A.M., et al., Risk and causes of paediatric hospital-acquired bacteraemia in Kilifi District Hospital, 

Kenya: a prospective cohort study. Lancet, 2011. 378(9808): p. 2021-2027. 

[12]  Garner, J.S., et al., CDC definitions for nosocomial infections, 1988. Am J InfectControl, 1988. 16(3): p. 128-

40. 

[13] Hilburn J, Brian SC, Fendler HEJ, Groziak AP, Houston MSB, et al.. ”Use of alcohol hand sanitizer as an 

infection control strategy in an acute care facility” the Assoc Professionals Infect Control Epidemiol,Inc. ; 201. 

[14] Banerji S, Anupurba S. Microbiological activity of superoxidised water for disinfection in ICU environment. 

Indian J Prev Soc Med. 2017;42(4). 

[15]  Tuhinabanerji TCV, Mazzola PG, Martins AMS. The efficacy of chemicalagents in cleaning and disinfection 

programs. BMC Infectious Diseases.2018. 

[16] Blazejewski C, Wallet F, Rouz A, Guern RL, Ponthieux S, et al. Efficiency of hydrogen peroxide in improving 

disinfection of ICU rooms. vol. 19 ; 2015,. p. 30. 

[17] Vessoni P., et al., Diagnosis of ventilator-associated pneumonia by bacteriologicanalysis of bronchoscopic and 

nonbronchoscopic "blind" bronchoalveolar lavagefluid. Am Rev Respir Dis, 1991. 143(5 Pt 1): p. 1121-9. 

[18] Eljamay SM, Alghazali MAA, Eldalal HHA. Incident of Vitamin D Deficiency in Derna City\Libya. J Endo 

Metabol Res. 2022;3(1):1-15 DOI: https://doi.org/10.37191/Mapsci-2582-7960-3(1)-020 

[19]  Eljamay SM, ALsheek AM, Al Awkally NA, Elmesoury SY. The Awareness of Housewives on the Quality 

of Healthy Food. Indonesian Journal of Innovation and Applied Sciences (IJIAS). 2022 Oct 7;2(3):212-8. 

[20] Eljamay SM, Elkhailani WK, Eljamay FM, Sassi KM. Relationship between Obesity (BMI) and Anaemia 

(Hb%) in Derna City/Libya. 

[21]  H. Khalifa, N. M. Al-Awkally, S. M. Eljamay, "Oral Delivery of Biologics: Recent Advances, Challenges, 

and Future Perspectives," African Journal of Advanced Pure and Applied Sciences (AJAPAS), Vol. 1, Issue 

2, pp. 1-6, 2022. 

[22]  S. M. Eljamay, E. S. Mousa Elgebaily, F. Younis, and F. M. Eljamay, “The Rate of Socioeconomic and 

Demographic Factors Affecting Body Mass Index (BMI) among Teenagers in Derna City, Libya,” African 

Journal of Advanced Pure and Applied Sciences (AJAPAS), Vol. 1, No. 3, pp. 91–97, August 2022. 

[23]  Younis FH, Eljamay SM. (2019). Fast Food Consumption among Teenagers aged between (13 to 25) years 

old and Their Effect on Health in Derna - Libya. J Regen Biol Med. 1(1):1-8. 

[24] Eljamay, S. M., Younis, F. H., Alashger, E. M., & Eltuomi, R. S. (2022). Assessment of Knowledge, 
Attitudes, and Perceptions of Safety and Prevention Procedures among Butchers in Derna and Neighboring 
Areas/Libya. East Asian Journal of Multidisciplinary Research, 1(7), 1317-1332. 

[25] S. M. Eljamay, E. S. Mousa Elgebaily, F. Younis, and F. M. Eljamay, “The Rate of Socioeconomic and 
Demographic Factors Affecting Body Mass Index (BMI) among Teenagers in Derna City,Libya,” African 
Journal of Advanced Pure and Applied Sciences (AJAPAS), Vol. 1, No. 3, pp. 91–97, August 2022. 

[26] A. Rabee AA, E. Mansour YS, Mariz HA, Eljamay SM. Effect of renin-angiotensin-aldosterone system 
blockade on intestinal injury, induced by indomethacin in rats. Libyan J Med Sci 2021;5:6-10 

 


