
Med. Forum, Vol. 27, No. 5  May, 2016 2 2 

Evaluation of Albumin, 

Fibrinogen Levels with Orthopedics 

Traumatic Patients’ Outcome after Massive 

Transfusion in Tertiary Care Hospital at Peshawar 
Mohammad Tariq Ijaz Afridi1, Muhammad Sadiq2, Mohammad Irfan Shereen4, Asnad3 

and Mohammad Adnan Shereen5 

ABSTRACT 

Objective:  Objective of study was assessment of fibrinogen and albumin levels association with orthopedics 

traumatic patients’ outcome who received massive transfusion  

Study Design: Observational / cross sectional study. 

Place and Duration of Study: This study was carried out at orthopedic department of a tertiary care Hospital, 

Peshawar from March 2014 to July 2015  

Materials and Methods: In all patients, the initial resuscitation was performed as soon as admitted to the 

emergency room.  Blood samples were obtained at admission and after 24 h. Part of the serum was frozen and stored 

at -70°C for determination of fibrinogen and albumin by an immunoturbidometric assay. Electrolytes, hemoglobin, 

and hematocrit levels were measured on admission. For early restoration, normal saline or ringer was used, clinical 

events were recorded thereafter until death or hospital discharge. 

Result: We were studied forty six traumatic patients with severe limb injuries and result showed that 20 patient 

(41.3%) and 27 (58.7%) were alive. There was significant difference outcome observed in fibrinogen level after 24 h 

and in case of albumin levels, there was no significant difference observed. 

Conclusions: When orthopedics traumatic patients received massive transfusion, fibrinogen level play significant 

role in determination of these patients, while serum albumin is not important factor. 
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INTRODUCTION 

Serum albumins are globular proteins which are soluble 

in water and less soluble in salt solution. Albumin are 

not glycosylated  like other blood plasma proteins. 

Albumin containing substance is called albuminoids, 

such as egg white. It is transport protein.1-3 In blood 

plasma, serum albumin is important protein.4 It binds 

water and biomolecules (bilirubin, thyroxine (T4), 

cations ,  hormones,  pharmaceuticals and fatty acids,), 

colloidal osmotic pressure is also maintained by  

albumin.  
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Vitamin D and its metabolites are bind with Vitamin D-

binding protein  as well as to fatty acids. The there is 

isoelectric point4,9 for albumin. Serum albumin is 

synthesized in   liver and which further synthesized 

large proportion of all plasma protein. Serum albumin 

is 50% of human plasma protein.[7] For maintaining 

the oncotic pressure, serum albumin control blood 

volume (also known as colloid osmotic pressure).[7]  

They also Serum albumin play as carriers for molecules 

of low water solubility. It is also carrier for (lipid-

soluble hormones, bile salts, phenobuta-zone, 

unconjugated bilirubin, apoprotein, clofibrate & 

phenytoin ,calcium, ions, and some drugs like warfarin) 

Blood clots are formed due to fibrinogen in human and 

it is glycoprotein. Three nodules held together  to form 

fibrinogen  by a very thin thread  and its  diameter 

between 8 and 15 Angstrom (Å). The fibrinogen 

molecule is converted into fibrin during clot synthesis. 

Shape is rod-like with dimensions of 9 × 47.5 × 6 nm 

and  at physiological pH (IP at pH 5.2) showed negative 

charge. Hepatocytes are formed fibrinogen in liver .6   

Afibrinogenemia or disturbed function of fibrinogen is 

mentioned in a some cases.7 Without pathological result 

it cause either thromboembolic complications or  

bleeding . More common are acquired deficiency stages 
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that can be detected by laboratory tests in blood plasma 

or in whole blood by means of thrombelastometry.8  

After hemodilution, in trauma patients and blood losses 

are caused acquired deficiency  and also in sepsis, 

during some  stages  of disseminated intravascular 

coagulation (DIC), deficiency of fibrinogen  patient  , 

by infusion of fresh frozen plasma (FFP) the correction 

of bleeding is possible, cryoprecipitate  by fibrinogen 

concentrates. There is increasing report in patients with 

bleeding that correction of fibrinogen deficiency or 

fibrinogen  synthesis  disorders are very important.9  

Prevalence of death due to Trauma is higher   in young 

age. Causes  of large number of  death are10 

Hemorrhagic shock and exsanguinations,  accounting 

for more than 80% of deaths in the operating room and 

after injury nearly 50% of deaths in the first 24 h.11,12 

According latest study, trauma   patients need massive 

transfusion not   less than 5% of civilian patient after  

admissions 10,11 Main complications are  coagulation 

defects in trauma patients .12,13 Consumption of clotting 

factors with major blood lose and   controlling  blood 

pressure after administration of colloids and   

crystalloids  for platelets and dilutional coagulopathy 

are linked  with coagulation. 

Fibrinogen is also a positive acute-phase protein whose 

level reportedly increases in inflammatory disease, 

infection, or tissue damage.13 The trauma coagulopathy 

is associated with patients mortality.14 Also during 

severe trauma, the most typical changes included a 

depressed muscle protein synthesis, an increased 

synthesis of total liver proteins and positive acute-phase 

proteins, and decreased synthesis of negative acute-

phase proteins like albumin.15 Aim of this study was 

evaluation of fibrinogen and albumin levels and their 

association with orthopedics traumatic patients’ 

outcome who received massive transfusion. 
 

MATERIALS AND METHODS 

In all patients, the initial resuscitation was performed as 

soon as admitted to the emergency room.  Blood 

samples were obtained at admission and after 24 h. Part 

of the serum was frozen and stored at -70°C for 

determination of fibrinogen and albumin by an 

immunoturbidometric assay. Electrolytes, hemoglobin, 

and hematocrit levels were measured on admission. For 

early restoration, normal saline or ringer was used, 

clinical events were recorded thereafter until death or 

hospital discharge. 

Statistical analysis: Descriptive statistical method 

(frequency, percentage), mean ± standard deviation, 

and Statistical Packages for Social Sciences (SPSS), 

version 17 for Windows software were used to 

statistically analyze the data. Comparison of variable 

changes between two patients’ outcome was used by 

independent t-test. Regression model was used to 

determine the role of variables on patients’ outcome. In 

this study, P < 0.05 was regarded meaningful. 

RESULTS 

We were studied forty six traumatic patients with 

severe limb injuries and result showed that 20 patient 

(41.3%) and 27 (58.7%) were alive. There was 

significant difference outcome observed in fibrinogen 

level after 24 h and in case of albumin levels, there was 

no significant difference observed. 

In final outcome of traumatic patients regression model 

showed significant role who received   massive 

transfusion odds ratio 0.48, 95% confidence interval 

0.15–0.92, P = 0.02). Result showed in table 1, 2 & 3 

Table No.1: Comparison of hemoglobin and clinical 

finding between two groups of traumatic patients 

(dead and alive) 

Parameters Dead Patients 

N=20 

Alive patients 

 N=26 

Age  37. 4 ± 10.9 38.3 ± 9.9 

ISS Score 26.9   ± 1.3  27.9 ± 1.2 

Hemoglobin  g/d 9.2 ± 1.4  9.2± 0.9  

ISS: injury severity score  

Table No.2: Comparison of fibrinogen and clinical 

finding between two groups of traumatic patients 

(dead and alive) 

Parameters Dead Patients 

N=20 

Alive patients 

 N=26 

Age  37. 4 ± 10.9 38.3 ± 9.9 

ISS Score    26.9   ± 1.3  27.9 ± 1.2 

Fibrinogen  at 

admission g/dl 

45.9  ± 11.9 47.1   ± 11.3 

Fibrinogen after 24 

h g/dl 

  125.2 ± 19.1   86.3 ± 13.9 

ISS: injury severity score  

Table No.3: Comparison of albumin and clinical 

finding between two groups of traumatic patients 

(dead and alive) 

Parameters Dead Patients 

N=20 

Alive patients 

 N=26 

Age  37. 4 ± 10.9 38.3 ±v9.9 

ISS Score    26.9   ± 1.3  27.9 ± 1.2 

Albumin at 

admission  g/dl 

33.2 ± 1.7 33.9 ±  2.1 

Albumin after 24 h 

g/dl 

 32.3 ±1.9 32.9 ± 2.2 

 ISS: injury severity score 

DISCUSSION 

Massive bleeding leads to loss, consumption, and 

dilution (by volume therapy) of coagulation factors.16 

The first factor critically decreased is fibrinogen.17 The 

aim of any hemostatic therapy is to minimize blood loss 

and transfusion requirements. Morbidity and mortality 

are increased   with increased transfusion in traumatic 

patients .17,18 With coagulopathy, mortality is virtually 

quadrupled with similar injury severity patient. 17 
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Massive transfusion is associated with impair 

coagulation in multiple trauma patients .17,18 In the 

study by Stinger et al.,19 Those patient  received 

massive transfusion fibrinogen levels was significantly 

increased . Mortality is linked with fibrinogen levels .19 

Georg et al.,20 Higher rates of survival is linked with 

higher plasma fibrinogen level .20 New study showed 

that   Pri- and postoperative bleeding, fibrinogen level 

of 150-200 mg/dl is also  higher 20 A high fibrinogen 

play role  in case of  loss high blood amount  as  

protective effect, we were given to priority to 

administer fibrinogen concentrate correction in multiple 

trauma patients of incorrect  fibrin synthesis  21The 

critical threshold was suspected at a level below 100 

mg/dl as shown by Hiippala et al.22 Myburgh23 showed 

that no evidence of any survival benefit associated with 

resuscitation with hyperoncotic albumin. In our study, 

like previous studies fibrinogen levels are important 

role in determining the final outcome for trauma 

patients. Although in medical literature, various factors 

such as severity of injury, age, and hemoglobin level 

has shown to be effective in patient mortality.24 

However, in our study, both patients groups were 

similar and provided high reliability. Unlike studies 15 

that have been conducted in patients with head trauma, 

albumin concentration did not play a role for prediction 

in patients with limb injuries after receiving massive 

transfusion. 

CONCLUSION 

When orthopedics traumatic patients received massive 

transfusion, fibrinogen level play significant role in 

determination of these patients, while serum albumin is 

not  important factor. 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Nardelli HD, Moskaitis John E, Schoenberg, 

Daniel R. Walter W. Amphibian albumins as 

members of the albumin, alpha-fetoprotein, vitamin 

D-binding protein multigene family. J Molecular 

Evolution 1989;29 (4): 344–354.  

2. Schoentgen J, Francçoise, Metz-Boutique, Marie-

Hélène; Jollès, Jacqueline, et al. Complete amino 

acid sequence of human vitamin D-binding protein 

(group-specific component): evidence of a three-

fold internal homology as in serum albumin and α-

fetoprotein. Biochimica et Biophysica Acta (BBA)- 

Protein Structure and Molecular Enzymol 1986; 

871 (2): 189–198.  

3. Lichenstein, HS, Lyons, DE, Wurfel MM, Johnson 

DA, McGinley MD, Leidli, JC, et al. Afamin is a 

new member of the albumin, alpha-fetoprotein, and 

vitamin D-binding protein gene family.  J 

Biological Chemist 1994;269 (27): 18149–54.  

4. Jump up to:a b c Farrugia, Albert. Albumin Usage 

in Clinical Medicine: Tradition or Therapeutic? 

Transfusion Medicine Reviews 2010;24 (1): 

53–63. 

5. Hall, Cecil E, Henry S. Slayter. The Fibrinogen 

Molecule: Its Size, Shape, and Mode of 

Polymerization. J Biophysical and Biochemical 

Cytol 1958;5 (1): 11–6. 

6. Marucco AB, Arianna, et al. Interaction of 

fibrinogen and albumin with titanium dioxide 

nanoparticles of different crystalline phases (PDF). 

J Physics Conference Series 2013;429 (1).  

7. Acharya SS, Dimichele DM. Rare inherited 

disorders of fibrinogen. Haemophilia. J World 

Federation of Hemophilia 2008;14 (6):1151. 

8. Lang T, Johanning K, Metzler H, Piepenbrock S, 

Solomon C, Rahe-Meyer N, et al. The effects of 

fibrinogen levels on thromboelastometric variables 

in the presence of thrombocytopenia. Anesthesia 

and Analgesia 2009;108(3): 751. 

9. Fries D, Innerhofer P, Schobersberger W. Time for 

changing coagulation management in trauma-

related massive bleeding. Current Opinion in 

Anaesthesiol 2013;22 (2): 267–74. 

10. Nuneza TC, Cotton BA. Transfusion therapy in 

hemorrhagic shock. Curr Opin Crit Care 2009; 

15:536–41.  

11. Sauaia A, Moore FA, Moore EE, Moser KS, 

Brennan R, Read RA, et al. Epidemiology of 

trauma deaths: A reassessment. J Trauma 1995; 

38:185–93.  

12. Kauvar DS, Lefering R, Wade CE. Impact of 

hemorrhage on trauma outcome: An overview of 

epidemiology, clinical presentations, and 

therapeutic considerations. J Trauma 2006;60(6 

Suppl):S3–11. 

13. Kushner I. The acute phase response: An 

overview. Methods Enzymol 1988;163:373–83.  

14. Fries D, Martini WZ. Role of fibrinogen in trauma-

induced coagulopathy. Br J Anaesth 2010;105: 

116–21.  

15. Mansoor O, Cayol M, Gachon P, Boirie Y, 

Schoeffler P, Obled C, et al. Albumin and 

fibrinogen syntheses increase while muscle protein 

synthesis decreases in head-injured patients. Am J 

Physiol Endocrinol Metab 1997;273:E898–902.  

16. Rangarajan K, Subramanian A, Pandey RM. 

Determinants of mortality in trauma patients 

following massive blood transfusion. J Emerg 

Trauma Shock. 2011;4:58–63.  

17. Brohi K, Singh J, Heron M, Coats T. Acute 

traumatic coagulopathy. J Trauma 2003;54: 

1127–30. 

18. MacLeod JB, Lynn M, McKenney MG, Cohn SM, 

Murtha M. Early coagulopathy predicts mortality 

in trauma. J Trauma 2003;55:39–44.  

https://en.wikipedia.org/wiki/Albumin#cite_ref-Farrugia2010_7-0
https://en.wikipedia.org/wiki/Albumin#cite_ref-Farrugia2010_7-1
https://en.wikipedia.org/wiki/Albumin#cite_ref-Farrugia2010_7-2
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2224630/pdf/11.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2224630/pdf/11.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2224630/pdf/11.pdf
http://iopscience.iop.org/1742-6596/429/1/012014/pdf/1742-6596_429_1_012014.pdf
http://iopscience.iop.org/1742-6596/429/1/012014/pdf/1742-6596_429_1_012014.pdf
http://iopscience.iop.org/1742-6596/429/1/012014/pdf/1742-6596_429_1_012014.pdf


Med. Forum, Vol. 27, No. 5  May, 2016 5 5 

19. Stinger HK, Spinella PC, Perkins JG, Grathwohl 

KW, Salinas J, Martini WZ, et al. The Ratio of 

Fibrinogen to Red Cells Transfused Affects 

Survival in Casualties Receiving Massive 

Transfusions at an Army Combat Support 

Hospital. J Trauma 2008;64:S79–85.  

20. Weiss G, Lison S, Glaser M, Herberger S, 

Johanning K, Strasser T, et al. Observational study 

of fibrinogen concentrate in massive hemorrhage: 

Evaluation of a multicenter register. Blood Coagul 

Fibrinolysis 2011;22:727–34.  

21. Meißnera A, Schlenkeb P. Massive Bleeding and 

Massive Transfusion. Transfus Med Hemother 

2012;39:73–84.  

22. Hiippala ST, Myllyla GJ, Vahtera EM. Hemostatic 

factors and replacement of major blood loss with 

plasma-poor red cell concentrates. Anesth 

Analg 1995;81:360–5.  

23. Myburgh JA. The evidence for small-volume 

resuscitation with hyperoncotic albumin in critical 

illness.Crit Care 2008;12:143.  

24. Maegelea M, Brockamp T, Nienaberc U, Probst C, 

Schoechl H, Gorlinger K, et al. Predictive models 

and algorithms for the need of transfusion 

including massive transfusion in severely injured 

patients. Transfus Med Hemother 2012;39:85–97.  

 

 


