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ABSTRACT 

INTRODUCTION: Infections are commonly seen these days in every ER. Not recognizing an 

infection may lead to a more sinister issue known as sepsis. Along with it, more are seen with 

hypoalbuminemia and the study of its implication has been very limited. According to the 

Surviving sepsis Campaign, antibiotic should be served within an hour once an infection it is 

recognized. Generally, there two groups of antibiotics, high bound and low bound group and 

research on this in hypoalbuminemia patients is very limited. The objective of this study is to 

determine the association of the type of protein bound antibiotic prescribe Emergency 

Department and mortality in patient with sepsis. METHODS: A retrospective review of 

medical records of 168 patients attended at the Emergency Department of HCTM, was 

performed. The review included patients aged 12 and above, who were diagnosed with any 

infection and had albumin counts less than 30 upon treatment from January 2019 till December 

2019. Review of the type ofantibiotic prescribed was made and each patient's 28 days outcome 

was documented. This study was also done to determine if the length of admission had any 

association to the type of antibiotic prescribed. RESULTS: A total of 168 patients were 

included in this study (n=168) [ 77 female (n=45.8%) and 91 males (n=54.2%)]. Of this, 125 

patients were prescribed with low-protein-binding-antibiotics and 43 were prescribed high­

protein-binding-antibiotic. In terms of mortality, the patients whom received low-protein­

binding-antibiotic showed to have better 28 days outcome with a significant p value of 0.05. In 

term of length of stay, showed no significance between these two types of antibiotics, as the p 

value was 0.63. CONCLUSION: According to this study, the usage of low-protein-binding­

antibiotics in hypoalbuminemia patient has shown to have greater impact in improving 

mortality. Despite lack of data in improving the length of stay, but the overall improvement in 

mortality shows there is association between mortality and type of protein-binding-antibiotic 

that is prescribed. 

KEYWORDS 

Infection, Sepsis, Hypoalbuminemia, Low-protein-binding-antibiotic, High-protein-binding­

antibiotic, Mortality. 
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ABSTRAK 

PENGENALAN: Pada masa kini, kes-kes infeksi makin kerap dilihat di kebanyakan Jabatan 

Kecemasan. Tidak mengenali infeksi pada awal akan meyebabkan kesan serious seperti 

'sepsis". Seiring dengan itu, lebih banyak yang dilihat dengan hipoalbuminemia dan kajian 

implikasinya dalam kes "sepsis" adalah sangat terhad. Menurut Kempen Surviving Sepsis, 

antibiotik harus diberikan dalam masa satu jam setelah dikenalipasti. Secara amnya, terdapat 

dua kumpulan antibiotik, kumpulan antibiotik yang mempunyai affinity terhadap protein tinggi 

dan kumpulan yang memiliki affiniti rendah. Dapat diperhatikan, penyelidikan mengenai 

implikasi kumpulan antibiotic yang berbeza ini ke atas pesakit yamg mengalami infeksi yang 

turut mengalami hypoalbuminemia adalah sangat terhad. Objektif kajian ini adalah untuk 

mengetahui kaitan antara, jika ada, di antara kumpulan antibiotic yang diberikan di Jabatan 

Kecemasan dan kadar kematian pada pesakit seperti di atas. KAEDAH: Ulasan retrospektif 

terhadap rekod perubatan 168 pesakit yang hadir di Jabatan Kecemasan HCTM, telah dilakukan 

Kajian ini merangkumi pesakit berusia 12 tahun ke atas, yang berada dalam menglamai 

sebarang infeksi dan mempunyai jumlah albumin kurang dari 30 semasa rawatan dari Januari 

2019 hingga Disember 2019 .J enis antibiotik yang diberikan dinilai mengikut kumpulannya dan 

28 hari "mortality" bagi setiap pesakit didokumentasikan. Kajian ini juga dilakukan untuk 

mengetahui jika tempoh kemasukan wad juga dipengaruhi oleh jenis antibiotic yang telah 

diberikan. KEPUTUSAN: Sebanyak 168 pesakit dimasukkan dalam kajian ini (n = 168) (77 

wanita (n = 45.8%) dan 91 lelaki (n = 54.2%)]. Dari jumlah tersebut, 125 pesakit diberi 

antibiotik yang mempunyai affinity protein rendah dan 43 pesakit diberi antibiotic yang 

mempunyai affinity protein tinggi. Dari aspek 28 hari kematian, pesakit yang mendapat 

kumpulan antibiotic affinity protein rendah menunjukkan hasil yang lebih baik dan juga 

signifikasi, dengan nilai P <0.05. Dari segi jangka masa di wad, ia tidak menunjukkan 

kepentingan antara kedua-dua jenis antibiotik ini, kerana nilai P adalah 0.63. KESIMPULAN: 

Menurut kajian ini, penggunaan antibiotic affinity protein rendah pada pesakit 

hypoalbuminemia telah menunjukkan kesan yang lebih besar dalam mengurangkan kadar 

kematian selepas 28 hari. Walaupun kekurangan data untuk menyokong implikasi kumpulan 

antibiotic terhapad tempoh kemasukkan wad, ia adalah jelas pengurangan keseluruhan kadar 

kematian selepas 28 hari, menunjukkan ada kaitan antara kadar kematian dan kumpulan 

antibiotic yang diberikan kepada pesakit. 
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CHAPTER! 

INTRODUCTION 

Infections are seen commonly in the Emergency Department recently. Early detection of 

infection is needed to prevent the more serious complication such as sepsis. Years of research 

have dedicated in building the right tools and scores to ensure that infections are detected 

early and treated. Mortality increases when a patient with infection has multiple co­

morbidities. This was shown in the study on Charlson Index, which shown that the one-year 

mortality in ED with patients with infections rose with multiple co-morbidities (Murray et al. 

2006). 

Amongst all the co-morbidities, hypoalbuminemia is the most studied currently. One of 

particular reason being, it is often seen but under recognized in critically ill patients. Human 

serum albumin is mainly synthesized in the liver and it is an acute phase protein. It plays an 

important role as ligand- binding, transport proteins and also as antioxidants. Aside that, it 

maintains colloid osmotic pressure, modulates inflammatory response and may influence 

oxidative damage. In infections, hypoalbuminemia is commonly seen. This could be due to 

reduced synthesis by the liver itself or due to increased losses/proteolysis, which are all 

contributed by the infection itself. Recent study on hypoalbuminemia predicting mortality in 

Covid-19 patients, shown that hypoalbuminemia, independent of the patients Charlson index 

criteria, poses a greater mortality rate (Viana-Llamas et al. 2021). 

In managing any infection or sepsis, the Surviving Sepsis Campaign (SSC) has advised that the 

administration of antibiotics should be done within an hour. Often, in the Emergency 

Department, a broad-spectrum antibiotic is prescribed first. Question arises if the type of 

protein-binding-antibiotic prescribed affects the mortality in patients? It is known that a drug 
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may exist in two forms, bound and unbound to proteins. The unbound drug is understood to 

exhibit the pharmacokinetic effect and along it is the division that can be metabolized and 

excreted. Protein binding of a drug may also affect its' half-life. In this case those highly protein 

bound drug may act as a reservoir and be slowly released to the system once the unbounded 

drug is fully metabolized. In sepsis, with hypoalbuminemia, one would expect to have higher 

fraction of unbound drugs and ideally would lead to better outcome if low bound antibiotics is 

prescribed in sepsis. However, with hypoalbuminemia, there would be a lost in maintaining the 

oncotic pressure, which usually results in plasma leakage, a fairly common complication seen 

in sepsis. In such cases, would type of protein-binding-antibiotic affect the mortality? 

2 

UN
IVE
RSI
TI K
EBA
NG
SAA
N M
ALA
YSI
A



REFERENCES 

1. Alberti, C., C. Brun-Buisson, H. Burchardi, C. Martin, S. Goodman, A. Artigas, A. Sicignano, M.

Palazzo, R. Moreno & R. Boulme 2002. Epidemiology of sepsis and infection in ICU patients

from an international multicentre cohort study. Intensive care medicine 28(2): 108-121.

2. Angus, D. C., W. T. Linde-Zwirble, J. Lidicker, G. Clermont, J. Carcillo & M. R. Pinsky 2001.

Epidemiology of severe sepsis in the United States: analysis of incidence, outcome, and

associated costs of care. Read Online: Critical Care Medicine/ Society of Critical Care

Medicine 29(7): 1303-1310.

3. Beer, J., C. C. Wagner & M. Zeitlinger 2009. Protein binding of antimicrobials: methods for

quantification and for investigation of its impact on bacterial killing. The AAPS journal 11(1):

1-12.

4. Burton, M. E. 2006. Applied pharmacokinetics & pharmacodynamics: principles of

therapeutic drug monitoring Ed.: Lippincott Williams & Wilkins.

5. Dhanani, J. A., B. Ahern, L. Lupinsky, K. Jackson, S. C. Wallis, M. H. Abdul-Aziz, J. Lipman & J.

A. Roberts 2020. Comparative plasma pharmacokinetics of ceftriaxone and ertapenem in

normoalbuminemia, hypoalbuminemia, and albumin replacement in a sheep model.

Antimicrobial agents and chemotherapy 64(7).

6. Doungngern, T., Y. Huckleberry, J. W. Bloom & B. Erstad 2012. Effect of albumin on diuretic

response to furosemide in patients with hypoalbuminemia. American Journal of Critical Care

21(4): 280-286.

7. Dubois, M. J. & A. J. L. Vincent 2002. Use of albumin in the intensive care unit. Transfusion

Alternatives in Transfusion Medicine 4(3 ): 80-84.

8. Ebisch, R. M., S. D. Meenks, N. Foudraine, P. K. Janssen & J. L. le Noble 2020. Ceftriaxone

Dosing in a Critically Ill Patient With Hypoalbuminemia During Continuous Venous

Hemofiltration: Emphasis on Unbound Pharmacokinetics. The Journal of Clinical

Pharmacology 60(1): 140-142.

9. Faed, E. 1981. Protein binding of drugs in plasma, interstitial fluid and tissues: effect on

pharmacokinetics. European journal of clinical pharmacology 21(1): 77-81.

10. Hampshire, P. A., C. A. Welch, L.A. McCrossan, K. Francis & D. A. Harrison 2009. Admission

factors associated with hospital mortality in patients with haematological malignancy

admitted to UK adult, general critical care units: a secondary analysis of the ICNARC Case

Mix Programme Database. Critical Care 13(4): 1-17.

11. Kunin, C. 1965. Therapeutic implications of serum protein binding of the new semisynthetic

penicillins. Antimicrobial agents and chemotherapy 5: 1025-1034.

12. Levy, M. M., L. E. Evans & A. Rhodes 2018. The surviving sepsis campaign bundle: 2018

update. Intensive care medicine 44(6): 925-928.

13. Mangialardi, R. J., G. S. Martin, G. R. Bernard, A. P. Wheeler, B. W. Christman, W. D. Dupont,

S. B. Higgins, B. B. Swindell & I. i. S.S. Group 2000. Hypoproteinemia predicts acute

respiratory distress syndrome development, weight gain, and death in patients with sepsis.

Critical care medicine 28(9): 3137-3145.

14. Martin, G. S., M. Moss, A. P. Wheeler, M. Mealer, J. A. Morris & G. R. Bernard 2005. A

randomized, controlled trial of furosemide with or without albumin in hypoproteinemic

patients with acute lung injury. Critical care medicine 33(8): 1681-1687.

15. Mizuno, T., F. Mizokami, K. Fukami, K. Ito, M. Shibasaki, T. Nagamatsu & K. Furuta 2013. The

influence of severe hypoalbuminemia on the half-life of vancomycin in elderly patients with

methicillin-resistant Staphylococcus aureus hospital-acquired pneumonia. Clinical

interventions in aging 8: 1323.

27 

UN
IVE
RSI
TI K
EBA
NG
SAA
N M
ALA
YSI
A



16. Murray, S. B., D. W. Bates, L. Ngo, J. W. Ufberg & N. I. Shapiro 2006. Charlson Index is

associated with one-year mortality in emergency department patients with suspected

infection. Academic Emergency Medicine 13(5): 530-536.

17. Piafsky, K. M. 1980. Disease-induced changes in the plasma binding of basic drugs. Clinical

Pharmacokinetics 5(3): 246-262.

18. Raith, E. P., A. A. Udy, M. Bailey, S. McGloughlin, C. Macisaac, R. Bellomo & D. V. Pilcher

2017. Prognostic accuracy of the SOFA score, SIRS criteria, and qSOFA score for in-hospital

mortality among adults with suspected infection admitted to the intensive care unit. Jama

317(3): 290-300.

19. Shimazui, T., T.-a. Nakada, K. R. Walley, T. Oshima, T. Abe, H. Ogura, A. Shiraishi, S.

Kushimoto, D. Saitoh & S. Fujishima 2020. Significance of body temperature in elderly

patients with sepsis. Critical Care 24(1): 1-9.

20. Shorr, A. F., S. T. Micek, E. C. Welch, J. A. Doherty, R. M. Reichley & M. H. Kollef 2011.

Inappropriate antibiotic therapy in Gram-negative sepsis increases hospital length of stay.

Critical care medicine 39(1): 46-51.

21. Ulldemolins, M. & J. Rello 2011. The relevance of drug volume of distribution in antibiotic

dosing. Current pharmaceutical biotechnology 12(12): 1996-2001.

22. Viana-Llamas, M. C., R. Arroyo-Espliguero, J. A. Silva-Obregon, G. Uribe-Heredia, I. Nunez-Gil,

B. Garda-Magall6n, C. G. Toran-Martfnez, A. Castillo-Sandoval, E. Dfaz-Caraballo & I.

Rodrfguez-Guinea 2021. Hypoalbuminemia on admission in COVID-19 infection: An early

predictor of mortality and adverse events. A retrospective observational study. Medicina

Clinica.

23. Vincent, J.-L., M.-J. Dubois, R. J. Navickis & M. M. Wilkes 2003. Hypoalbuminemia in acute

illness: is there a rationale for intervention?: a meta-analysis of cohort studies and

controlled trials. Annals of surgery 237(3): 319.

24. Yin, M., L. Si, W. Qin, C. Li, J. Zhang, H. Yang, H. Han, F. Zhang, S. Ding & M. Zhou 2018.

Predictive value of serum albumin level for the prognosis of severe sepsis without

exogenous human albumin administration: a prospective cohort study. Journal of intensive

care medicine 33(12): 687-694.

25. Zusman, 0., L. Farbman, Z. Tredler, V. Daitch, A. Lador, L. Leibovici & M. Paul 2015.

Association between hypoalbuminemia and mortality among subjects treated with

ertapenem versus other carbapenems: prospective cohort study. Clinical Microbiology and

Infection 21{1): 54-58.

28 

UN
IVE
RSI
TI K
EBA
NG
SAA
N M
ALA
YSI
A




