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                                     DEFINITIONS 

  

1. ACUTE TRAUMATIC COAGULOPATHY-An endogenous coagulation impairment  

early after trauma. It is also known as trauma induced coagulopathy (TIC) or Acute coagulopathy 

of Traumatic shock(ACOTS). A  clinical imbalance between clotting, anticoagulation and 

fibrinolysis occurs. It usually occurs when there is trauma and tissue hypoperfusion (1).  

2. MAJOR TRAUMA-Any injury having potential to cause prolonged disability or death.  

The trauma is graded using Abbreviated Injury Score (AIS) for the different body regions 

(Appendix 5.2). For research purpose, major musculoskeletal trauma is an Injury severity 

score (ISS) of >15. This is achieved by taking the sum of AIS of the 3 most injured body 

regions. In such, the extremities (upper and lower) including pelvis should be having the 

highest AIS score of the 3 most injured body organs. For the extremities and pelvis, an AIS 

of 4 and above is required for definition and grading of major musculoskeletal trauma(2,3).  

3. DISSEMINATED INTRAVASCULAR COAGULOPATHY (DIC) - A disorder in which  

proteins which control blood coagulation become overactive. There are two types; Thrombotic 

(abnormal clotting in blood vessels), hyperfibrinolytic (excess, uncontrolled bleeding).  

ATC is a type of DIC with fibrinolytic  phenotype(4,5).  

4. OUTCOME- Final result of a process or activity. Part of this study was to determine outcomes in 

patients with Acute  traumatic coagulopathy. Outcomes of interest in this study were Anaemia and 

 need for blood transfusion, Acute renal failure and mortality.  
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ABSTRACT 
 

Background: Mortality due to trauma is a major public health issue. It is among leading 

causes of death in persons aged between 25-44yrs. Within the first 48hrs of admission, 

uncontrolled haemorrhage and coagulopathy is responsible for 50% of all trauma related 

deaths. This early development is known as Acute Traumatic coagulopathy (ATC). It is 

associated with increased transfusion requirement, organs failure and high mortality rate.       

In Kenya, mechanisms of injuries include road traffic accidents (36.8%), falls (26.4%) and 

been assaulted by a person or object (20.1%). Orthopaedic related injuries were the most 

commonly encountered in a multisite surveillance study in four referral hospitals in Kenya . 

In musculoskeletal trauma patients, presence of coagulopathy at admission can be used as a 

predictor of complications such as sepsis, acute renal failure, multiple organs failure, need for 

blood transfusion and even death. In musculoskeletal trauma patients, a high Injury severity 

score (ISS) correlates with hypocoagulability. Previous studies have observed that ISS in 

musculoskeletal trauma patients can be used as a predictor of hypocoagulability 

complications. In many resources limited settings, coagulation profiles are not routinely done 

among patients with major trauma. Early identification of ATC in musculoskeletal injuries 

guides resuscitation protocol and prevent of ATC progression. The purpose of this study was 

to determine the incidence of acute coagulopathy among musculoskeletal trauma patients, 

and the predictive value of ISS in diagnosis of ATC. This study was also to determine the 

utility of injury scoring systems in predicting ATC associated outcomes among 

musculoskeletal trauma patients.   

Broad Objective: To determine the incidence of acute coagulopathy among musculoskeletal trauma 

patients  

Setting:  The A & E department and orthopaedic wards at KNH  

Study design: Prospective analytical study of convenient patient sampling  

Patients and Methods: Convenient sample of 102 patients in three months. Ethical approval 

was obtained from KNH/ERC. Consent was obtained from each patient conveniently sampled 

according to the set criteria. Data collected included the patient’s demographics, mechanism 

of injury, duration before presenting to the hospital, type and amount of fluids received, injury 

severity score, coagulation profile parameters (PT,PTT, INR), full blood count and renal 

function test. The coagulation profile was determined at first contact with the patient during 

admission.  

     In this study each patient was followed up for a duration of 14 days and monitored for 

occurrence of any ATC related outcome/complication. Patients were monitored by doing 
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physical examinations and drawing blood for laboratory investigations. The schedule for 

monitoring was day 0,7 and 14 post admission. Outcomes of interest in the study were presence 

of acute renal failure and anaemia and need for blood transfusion.  

Data Collection and Analysis: Data was collected on a printed questionnaire, which was 

checked for completeness and free of error, thereafter it was entered into a Microsoft Excel 

spreadsheet. The data was later exported to Statistical Package for Social Sciences version 25 for 

analysis.  

Demographic data and clinical data were analyzed and presented as frequencies and 

proportions for categorical data and as means with standard deviation for continous data. The 

prevalence of ATC among major trauma orthopaedic patients presenting to A&E was 

calculated as a proportion and presented as a percentage of the total number of major trauma 

patients. The predictive value of ISS in diagnosing ATC among major trauma orthopaedic 

patients was calculated with the use of an ROC curve. Independent t-tests as well as chi-square 

tests were used to test the associations between outcome of patients and ATC. All statistical 

tests were considered significant where p < 0.05.   

 Results: Majority (82.4%) of the 102 patients recruited were male and, the mean age was 

32.6 (S.D=9.5). Acute traumatic coagulopathy was present in 61.8% of the patients. The mean 

Injury severity score at admission was 20.2 (SD=9). Patients with ATC has a relatively higher 

mean ISS at admission 23.3 (SD=10). Patients with coagulopathy developed acute renal 

failure (p=0.022). Patients with a high ISS were more predisposed to ATC associated 

outcomes or mortality (p=0.001). There was a statistical association between receiving fluids 

and ATC, with those receiving fluids being 3 times likely to develop ATC (OR 3.1 (1.4-7.1), 

P=0.007)   

Conclusion: Acute Traumatic Coagulopathy is common in major musculoskeletal trauma 

patients. A greater proportion of males suffer major trauma leading to ATC. There is a 

significant association between Injury Severity Score and ATC in major musculoskeletal 

trauma patients. A rise in ISS in major musculoskeletal trauma patients can be used to 

predict occurrence of ATC related outcomes such as acute renal failure and anaemia plus 

need for blood transfusion.  

The two main drivers for ATC are tissue trauma and systemic hypo perfusion. Medical interventions 

such as fluid administration may propagate and worsen an already established  

ATC  
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INTRODUCTION  
  

 In 2013, it is estimated that 900 million people sustained injuries which required some form 

of health care while 4.6 million people died as a result of injuries(6). Globally, trauma leads 

to around10% of all deaths (7). In Nairobi, Kenya, deaths resulting from injuries account for 

10.6% of all recorded deaths. Most of these deaths occur in persons aged between 25-44yrs  

(48.1%). The leading causes of injury include blunt force (30.5%), road traffic accidents 

(25.9%) and firearm injuries at 15% (8). Sustained severe haemorrhage leads to over 50% of 

all early trauma related deaths after hospital admission (9). In Kenya, the most common 

mechanisms of injuries are road traffic accidents (36.8%), falls (26.4%) and been hit/struck 

by a person or object (20.1%). Orthopaedic related injuries were the most commonly 

encountered in a multisite surveillance study in four referral hospitals in Kenya (10).      

Major trauma is any injury having the potential to cause prolonged disability or death. It 

encompasses patients who have or at risk of most severe or critical types of injuries. It 

therefore requires a systems approach. The systems approach can lead to so life and limb 

saving(2). For research purpose, major trauma is based on injury severity score (ISS) of more 

than 15.  

      In trauma, immediate death can be due to exsanguinations. In patients who survive the 

exsanguinations, bleeding and hypo perfusion increase the risk of delayed mortality and 

organs failure (5). Trauma leads to an endogenous impairment of haemostasis. This occurs 

early after injury and is known as Acute Traumatic coagulopathy (ATC or Trauma Induced 

Coagulopahty (TIC).  Its presence is associated with a higher mortality rate, increased 

transfusion requirement and organs failure(3).  

      In a study by Brohi and his team (11) they  proposed that TIC which is  identified by  

prolonged Partial Thromboplastin time (APTT), Prothrombin time (PT) and International 

normalized ration (INR) occurs in presence of shock and trauma and importantly tissue hypo 

perfusion. This is based on mechanism that enhanced early generation of activated 

coagulation factors, including thrombin.    

     Reduced thrombin clearance results in increased thrombin-thrombomodulin on adjacent 

endothelial cells. This results in activation of protein C. Protein C is a natural anti-coagulant 

present in circulation.  Activated protein inhibits activated Factor V and Factor VIII and this 
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leads to decreased thrombin generation, decreased fibrinogen utilization and enhanced 

fibrinolysis. The team also importantly emphasized that micro vascular thrombosis does not 

occur in ATC. Platelets and fibrinogen are also relatively spared, thus differentiating ATC 

from DIC of thrombotic type which occurs in sepsis (5).  

     Acute traumatic coagulopathy is often multifactorial. It can be induced partly by early 

trauma patient treatment interventions leading to hypothermia, homeostasis derangements and 

haemodilution. The coagulopathy also has an endogenous cause. This occurs in combination 

of  shock and tissue damage. It can occur independent of  the iatrogenic causes (11). Injury 

severity has a positive association with development of Acute traumatic coagulopathy (11). 

This coagulopathy occurs in 28 to 34% of multiple injured patients (5).       In multiple 

variables analysis, coagulopathy has been identified as an independent mortality predictor (3). 

The other factors are injury severity score and the severity of shock although the three 

variables are interdependent. Traditionally coagulation profile (activated partial 

thromboplastin time and prothrombin time) along with platelet count and fibrinogen 

concentrations have been used frequently in diagnosis of ATC (3). Coagulation profile is a 

reliable predictor of Acute  traumatic coagulopathy related mortality. Increasing systemic 

hypo perfusion is associated with prolongation of PT and APTT (3).  Coagulopathy after 

trauma is not only associated with mortality but also associated with other outcomes of 

trauma such as organ failure due to hypo perfusion and hypoxia, transfusion requirements and 

long hospital stay (5).   

     Patients with isolated musculoskeletal trauma have been noted to have ATC which is 

commensurate with the high ISS level (12). ISS in musculoskeletal trauma patients can be 

used as a predictor of hypocoagulability complications (13). In many resources limited 

settings, coagulation profiles are not routinely done among patients with major trauma. Early 

identification of ATC in a trauma patient would be essential in guiding the resuscitation 

protocol of patients and prevention of ATC progression and complications. The purpose of 

the study was to evaluate prevalence of ATC and the predictive value of ISS in diagnosis of 

ATC among musculoskeletal trauma patients presenting to KNH Accident and Emergency 

department. This study also sought to  evaluate the utility of injury scoring systems in 

predicting ATC associated outcomes among musculoskeletal trauma patients.  
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 1.1 STUDY QUESTION  
What is the incidence of acute traumatic coagulopathy among major musculoskeletal trauma 

patients presenting to KNH Accident and Emergency department  

 1.2 STUDY JUSTIFICATION  
Trauma is one of the leading causes of morbidity and mortality in Nairobi and Kenya at large. 

(3). In Kenya, the most common mechanisms of injuries are road traffic accidents (36.8%), 

falls (26.4%) and been hit/struck by a person or object (20.1%). Orthopaedic related injuries 

were the most commonly encountered in a multisite surveillance study in four referral 

hospitals in Kenya (10). In musculoskeletal trauma patients, presence of coagulopathy at 

admission can be used as a predictor of complications such as sepsis, acute renal failure, 

multiple organs failure, need for blood transfusion and even death (13).  

      In musculoskeletal trauma patients, an increase in Injury severity as evident by a high 

Injury Severity Score (ISS) correlates with hypocoagulab ility(12). ISS in orthopaedic patients 

can be used as a predictor of hypocoagulability complications (13). In many resources limited 

settings, coagulation profiles are not routinely done among patients with major trauma. Early 

identification of ATC in a trauma patient would be essential in guiding the resuscitation 

protocol of patients and prevention of ATC progression.   

     The purpose of the study was to determine the incidence of acute coagulopathy among 

musculoskeletal trauma patients. The study also sought to evaluate the predictive value of ISS 

in diagnosis of ATC among musculoskeletal trauma patients presenting to KNH Accident and 

Emergency department. This study also sought to evaluate the utility of injury scoring 

systems in predicting ATC associated outcomes among musculoskeletal trauma patients.    

1.3 MAIN OBJECTIVE  
To determine the incidence of acute traumatic coagulopathy among major musculoskeletal 

trauma patients presenting to KNH Accident and Emergency department  

1.4 SECONDARY OBJECTIVES  

i. To determine the predictive value of ISS in diagnosis of ATC among musculoskeletal 

trauma patients presenting to KNH Accident and Emergency department.   
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ii. To determine the early outcome of major musculoskeletal trauma patients diagnosed      
with ATC   

iii. To determine the utility of injury scoring systems in predicting ATC associated 
outcomes among musculoskeletal trauma patients  

iv. To determine the effect of pre-admission fluids administration (Type and amount) on   
ATC in musculoskeletal trauma patients  
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2.0 LITERATURE REVIEW  

2.1 COAGULATION PATHYWAY  

The coagulation pathway is a sequence of events which lead to haemostasis. Primary 

haemostasis involves platelets forming a plug where endothelial damage occurs. There are 

two pathways in secondary haemostasis, namely Intrinsic and Extrinsic. The two originate 

separately but later converge at a point. This leads to activation of fibrin and formation of a 

mesh that stabilizes the platelet plug (14).  

     There are thirteen coagulation factors named using roman numbers I-XIII.  They circulate 

in the blood stream as zymogens. They are activated into serine proteases ultimately 

activating fibrinogen. Exposure to endothelial collagen activates intrinsic pathway. When 

external damage to endothelial cells occurs, tissue factor is released and this activates 

extrinsic pathway (14).  

     In both pathways, when a zymogene factor is activated into a serine protease, it activates 

the factor in the next step till the two pathways join forming the common pathway. Intrinsic 

pathway activity is measured using partial thromboplastin time assay. Prothrombin  time 

assay is used to measure extrinsic pathway activity(14). Both measurements measure the time 

it takes for both pathways to take effect.  

     Common pathway begins when factor X is activated to Xa from both pathways with factor 

VIII as a cofactor. The factor Xa then activates factor II (prothrombin) to IIa (thrombin) with 

factor Va as a cofactor. Fibrinogen is activated to fibrin by thrombin (Figure 1)(14)  
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Figure 1: 

  

  

Summary of coagulation cascade. (14)         Surface contact=collagen  

  

2.2 DEFINITION OF ATC  

Acute traumatic coagulopathy occurs early after an injury. It is a haemostasis impairment. It 

commonly leads to a 4-fold increase in mortality, more transfusion needs and organs 

failure(3). Currently, a clinical definition of ATC has not been established. Due to lack of a 

defined clinical definition there has been variation in ATC prevalence reporting (3).      

Coagulopathy due to trauma can be viewed as a loss, dilution or dysfunction of coagulation 

proteases. Loss occurs due to bleeding or consumption of coagulation proteases.  
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Administration of intravenous fluids and also massive transfusion leads to dilution. Low core 

body temperature (hypothermia) and low blood PH (acidosis) leads to proteases dysfunction 

(15).-  

Acute traumatic coagulopathy has two components:   

1) Endogenous ATC-Due to trauma     2) Iatrogenic induced ATC-Due to resuscitation 

methods leading to low body core temperature{hypothermia),Low blood ph (metabolic 

acidosis) and dilutional coagulopathy (16).  

2.3 INSTIGATORS OF ACUTE TRAUMATIC COAGULOPATHY  

Acute traumatic coagulopathy appears to have an endogenous component .This occurs in 

trauma when shock and tissue damage coexist. It can develop in the absence of exogenous 

factors. Exogenous factors can propagate the already established ATC in a particular patient. 

They include dilution, hypothermia, acidemia -associated coagulation dysfunction. None of 

the propagators appear to be the primary cause and shock plus tissue damage are regarded as 

the primary initiator of ATC (6).  

Figure 2: Multifactorial factors of acute traumatic coagulopathy (17)                                 
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Dilution  

In an international multicentre study in London and Germany on trauma patients by Brohi et 

al, (11) some patients received less than 500ml pre-hospital fluid and others more than 

2200ml either crystalloids or colloids. In patients who received less than 500ml of 

intravenous fluids, 10% developed coagulopathy. In those who received more than 3litres of 

fluid, around 50% had developed coagulopathy. This study suggested that there is another 

mechanism for Acute traumatic coagulopathy apart from dilution.  

     Use of intravenous fluids (crystalloids and colloids)can lead to decreased levels of soluble 

haemostatic factors. This can lead to dilutional coagulopathy. Although use of fresh frozen 

plasma leads to dilution of corpuscular elements in blood, it maintains nearly normal levels of 

soluble clotting factors (18).  
     Massive haemorrhage and hemodilution during resuscitation can lead to fibrinolytic and 

antifibrinolytic activities. Plasmin is inactivated by Alpha (α)2 antiplasmin.  Plasmin is 

responsible for fibrin breakdown.  Activated factor VIII also crosslinks Alpha 2  antiplasmin 

to fibrin chains. This increases fibrin resistance to fibrinolysis. Hemodilution leads to 

decreased level of α-2 antiplasmin and FVIII in circulation. This leads to reduced fibrin 

crosslinks. There is also prolonged half life of plasmin leading to fibrinolysis (18).  

     A meta-analysis review by Giordano et.al established that when hematocrit is above 30%, 

blood flow occurs in a manner that red blood cells are at the centre of the blood vessel and 

platelets at the periphery so that they adhere incase of any damage. A decrease in hematocrit 

to below 25% due to dilution leads to impairment of the platelets skimming therefore 

decreased rate and capability of formation of platelet aggregate when endothelial injury 

occurs. Dilutional coagulopathy has been reported to start after administration of 1litre of 

fluid. The coagulopathy is directly proportional to amount of fluid administered. Crystalloids 

were reported to reduce factor VII activity while colloids were reported to lead to platelet and 

fibrinogen dysfunction. They concluded that hemodilution can lead to overall impairment in 

clot formation and stability (19).  

     Trauma patient should be accurately assessed and monitored to identify early when 

massive transfusion protocol should be activated. Current ATLS protocol advocates for low 
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volume resuscitation with fluids up to 1 litre and permissive hypotension using vasopressors 

for bleeding trauma patients (20).  

  

Hypothermia  

Loss of heat from the body can occur before a patient arrives in a health facility or while in 

the health facility. Some of the factors leading to heat loss include massive bleeding, 

exposure to the environmental agents due to prolonged rescue procedures, fluid 

administration at environmental temperature or below, exposure of the patient during clinical 

assessment without adequate thermal protection, use of muscle relaxants or sedatives.  

     A low percentage of trauma patients (<9%) have moderate or severe hypothermia. 

Temperature level has little effect on coagulation proteases. For significant effect on 

coagulation proteases function, with resultant bleeding, the core body temperature should be 

less than 33 degrees (11).  

     Hypothermia impairs the coagulation cascade by different mechanisms. It primarily 

inhibits the thrombin generation phase of coagulation. It also inhibits fibrinogen synthesis 

(21). Hypothermia also alters platelet function by reducing their adhesion, activation and 

aggregation capacity (19).  

  

Acidemia  

Metabolic acidosis in trauma may occur through two mechanisms: tissue damage leading to 

haemorrhage and hypo perfusion therefore decreased tissues oxygen supply with resultant 

anaerobic metabolism and lactic acid production. The second mechanism is by fluid 

resuscitation leading to hyper chloremic acidosis (19).  

     A ph of 7.2 has very little clinical significance on function of coagulation proteases.  

Animal studies done have shown that a ph of 7.1 and below leads to 20% increase in PT and 

Partial Thromboplastin time. Acidosis leads to an irreversible effect on coagulation function 

despite correction of the acidosis (11).  

     Acidosis inhibits propagation phase of thrombin generation. It also accelerates fibrinogen 

degradation leading to enhanced bleeding. Neutralization of ph alone does not reverse the 

coagulation derangement (21).  
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     In a study by Gissel et al on the effect of acidic environment on coagulation dynamics, it 

was reported that there is a decrease in procoagulant activity at a ph of 7.0 and below. 

Viscoelastic analysis in the study showed a 25% increase in clot time and a 25% decrease in 

maximum clot firmness at a ph of 7.0 and below (22).  

   In a study by Martin et al. On effect of acidosis on coagulation, it was reported that there is 

a strong correlation between ph and impairment of coagulation. A ph of 7.4 and below lead to 

a weak clot strength. A ph of 6.8 and below increased clot formation time by 168% as 

compared with ph of 7.4. Acidosis retards polymerization activities required in clot formation 

and strength. Coagulation impairment due to low ph can be reversed by addition of a 

buffer(23).  

  

Hypo perfusion  

Shock and tissue hypo perfusion are strong independent risk factors for poor outcome in 

trauma. Different studies have portrayed that patients with a normal base deficit have normal 

partial thromboplastin or Prothrombin time. This is irrespective of injury severity or rate of 

thrombin generation.  Increasing systemic hypo perfusion and increase in base deficit has 

been shown to cause a relative prolongation of clotting time. High injury severity score 

increases the incidence of hypocoagulabitity in shocked patients. Different researchers have 

proposed that one of the key drivers of ATC are shock and systemic hypo perfusion (11).      

In a rat experimental study by Frith et al, (6) on effect of trauma compared to haemoarrhage 

on coagulation function, those who were subjected to trauma had no change in coagulation 

profile, while those subjected to both trauma and haemorrhage had a slight prolongation in 

PT and Partial thromboplastin time. Only those who were subjected to trauma and 

haemorrhagic shock had marked ATC.  

     In the experimental rat model by Frith et al, (6) there was control of exogenous causes of 

coagulopathy. This include hypothermia and haemodilution. Despite control of exogenous 

causes, coagulopathy occurred in the rats and had clinical features consistent of ATC.       

In a study by Jansen et al. On effect of hypoperfusion to coagulation activity in severely 

injured patients, it was reported that hypo perfusion is associated with a dose dependent 

reduction in coagulation factors II,VII,IX, X and XI. In that study, base deficit analyses was 

used to assess the degree perfusion(24).  
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2.4 PATHOPHYSIOLOGY OF ACUTE TRAUMATIC COAGULOPATHY  

Most of the bleeding after trauma is due to bleeding from arteries and veins. This can be 

controlled by compression, embolization or repair of the blood vessel(25). Acute traumatic 

coagulopathy does not occur due to a dysfunction in coagulation proteases. It mainly occurs 

as a result of anticoagulation and fibrinolytic pathyways activation. Activation of protein C to 

active form by Thrombin-Thrombomodulin complex is the main pathway leading to 

anticoagulation and fibrinolytic pathways activation (4).  

Coagulation activation in trauma  

Massive tissue injury in severe blunt trauma accelerates thrombin generation. Several 

procoagulants are seen in circulation shortly after trauma leading to thrombin generation (26). 

Cells surrounding endothelium of blood vessels e.g. muscles express a transmembrane 

protein. This transmembrane protein is known as tissue factor. The protein has receptors for 

factor VII/VIIa. The endothelial cells form a barrier between TF and Factor VII in circulation. 

Endothelial breakage leads to activation of Factor VII and the coagulation cascade.TF is a lso 

expressed in small amounts in the brain and heart (27). The extrinsic pathway coagulation 

cascade is primarily instigated by tissue factor. In healthy individuals, very low levels of 

Tissue factor have been detected in circulation(26). Tissue factor is expressed when 

endothelial cell wall is breached and this leads to activation of extrinsic coagulation pathway 

with thrombin generation (11). The generated thrombin cleaves fibrinogen to form fibrin.   

     A review by Kushimoto et al. stated that in physiological conditions, when tissue injury 

occurs, there is generation of thrombin. This leads to clot formation through the extrinsic 

coagulation pathway. Excess thrombin generation is regulated by anthithrombin. It is also 

regulated by formation of thrombin-Thrombomodulin complex (9). Thrombomodulin is an 

integral membrane protein. It is usually found on endothelial cells surface. It inhibits 

coagulation activity by binding to thrombin and converting it from a pro coagulant to an 

anticoagulant complex (Thrombin-Thrombomodulin complex).  
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Systemic anticoagulation through protein C activation  

Thrombomodulin is produced by endothelial cells in the presence of tissue hypoperfusion. 

Thrombomodulin form a complex with thrombin. Formation of the complex deviates 

thrombin from its pro-coagulation activity of cleaving fibrinogen to fibrin. The  

Thrombomodulin-Thrombin complex leads to activation of protein C. Activated protein C 

inhibits the activity of cofactors Va and VIIIa. This leads to inhibition of extrinsic 

coagulation pathway (28). Inhibition of the two cofactors leads to inhibition of 

procoagulation pathway. With increase in hypo perfusion as evidenced by increase in serum 

base deficit, there is an increase in thrombomodulin levels, a decrease in protein C and an 

increase in activated protein C levels. The net effect is prevention of clot formation in the 

injured blood vessels with a resultant flow of blood in fluid state leading to haemorrhage. 

With normal base deficit, there is usually no change in thrombomodulin and protein C levels 

despite the injury severity (13). Therefore, for ATC to occur , there has to be a combination 

of trauma and tissue hypo perfusion.  

     In a study done by Brohi et al. as tissue hypo perfusion increased, evidenced by an 

increase in base deficit, there was an increase in both Prothrombin time and partial 

Thromboplastin time. In the absence of hypo perfusion, coagulopathy did not occur despite 

the amount of thrombin generated (29). Hypo perfusion leads to anaerobic metabo lism 

resulting in metabolic acidosis due to decreased tissues oxygen supply therefore generation of 

lactic acid. In the same study, it was noted that a decrease in ph was associated with an 

increase in quantity of soluble thrombomodulin, a decrease in protein C levels and an 

increase in activated protein C levels.  
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Figure 3: Protein C pathway of hypocoagulability  

  

Thrombomodulin from endothelial cells forms a complex with thrombin. This deviates 

thrombin from cleaving fibrinogen. The complex activates protein C. Protein C inhibits 

cofactors V and VIII. This blocks the procoagulant cascade (29)  

Hyperfibrinolysis  

Trauma leads to an increase in fibrinogen breakdown and this is evidenced by a rise in 

Ddimer levels in circulation following injury. The breakdown occurs when tissue 

plasminogen activator (tPA) is released from the endothelium after an injury and ischaemia 

occurs. The tissue plasminogen activator cleaves inactive plasminogen to active plasmin that 

lyses firbin. This helps in preventing clot formation or extension into the normal, non- injured, 

blood vessels (14).  

     In normal circulation, plasminogen activator inhibitor-1 (PAI-1) inhibits excess 

fibrinolysis by inhibiting the activity of tPA. This ensures that the haemostasis fibrin clot is 

not cleaved leading to bleeding. In shock, when protein C activation occurs, the protein leads 

to a decrease in the tissue plasminogen inhibitor-1 (PAI-1). A decrease in PAI-1 level results 

in  enhanced activity of Tissue plasminogen activator leading to hyperfibrinolysis and thus 

continued bleeding (13).  
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     Acute coagulopathy of trauma occurs in presence of hypoperfusion. It leads to generalized 

hypocoagulability and fibrinogen breakdown. Brohi et al. in his study made strong evidence 

based conclusion that in the pathophysiology of ATC, thrombin-thrombomodulin complex is 

should be present/formed so as to activate Protein C (13).  

Figure 4: Hyperfibrinolysis  

  

Injury and hypoperfusion results in release of Tissue plasminogen activator (tPA) from the 

endothelium. tPA leads to fibrinogen breakdown. When activated protein C (aPC) is present in 

excess levels, it blocks the activity of plasminogen activator inhibitor-1 (PAI-1. Low levels of 

PAI-1 results in an increase tPA activity and fibrinogen breakdown (29)  

2.5 DISSEMINATED INTRAVASCULAR COAGULOPATHY  

Disseminated intravascular coagulopathy is a disorder in which proteins controlling blood 

clotting become overactive(4).  

     There are two phenotypes of DIC, thrombotic and fibrinolytic type. Thrombotic phenotype 

occurs in presence of sepsis and is characterized by suppression of fibrinolysis leading to 

thrombosis in small blood vessels and failure of some organs. Coagulopathy due to trauma is 

a type of DIC with fibrinolytic phenotype. Tissue plasminogen activator (t-PA) leads to 

fibrinogen breakdown. Massive bleeding in early phase of trauma occurs due to the 

fibrinolytic phenotype of DIC. Fibrinolytic phenotype can occur in acute phase of trauma and 

transition to a thrombotic type if no intervention is done(4).  
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     The fibrinolytic type of DIC is also characterized by insufficient anticoagulation 

thrombomodulin/protein C, tissue factor pathway inhibitors, antithrombin  

/glycosaminoglycans systems. International society of Haemostasis and thrombosis has 

recently published an official communication regarding DIC of fibrinolytic type and ATC. 

Based on current available evidenced based studies trying to differentiate between the two, 

the society concluded that ATC is a disease entity similar to or same as DIC with fibrinolytic 

phenotype(30).  

     Current review articles and studies have concluded that both ATC and DIC with 

fibrinolytic phenotype have lead to consumption coagulopathy due to consumption of 

coagulation factors as the body tries to maintain homeostasis when bleeding occurs (5).  

2.6   HOW TO DIAGNOSE ACUTE TRAUMATIC COAGULOPATHY  

There are different previous studies which have been done and the researchers were able to 

identify presence of ATC in trauma patients. Most of the studies used prothrombin time and 

partial prothrombin time values in diagnosing ATC (31–33) The two laboratory tests are used 

to evaluate coagulation disorders. PT measures integrity of the extrinsic coagulation system 

as well as factors common to both systems. APTT measure the activity of intrinsic system 

and common pathway(14).  In a study by Mac Leod et al, more patients had a more deranged 

PT value compared to PTT. In the same study by Mac Leod, PT appeared to be a bette r 

predictor of mortality compared to APTT. In the studies, blood samples for PT and PTT 

analysis were taken immediately the patients arrived at the health institution or immediately 

after initiation of resuscitation (31).   

     In a study by Brohi et al, PT had a better correlation with a decrease in protein C 

compared to APTT(28). In the same study, a PT of more than 18 seconds, a PTT of more than 

60 seconds and a thrombin time of more than 15 seconds were used to diagnose 

coagulopathy. The values were based on British National blood transfusion services and  

American college of pathologists’ guidelines (34).  

     In a prospective cohort study by Brohi et al, it was established that as tissue hypo 

perfusion increased (measured by base deficit), there was also an increase in PT and PTT  

(29).  

     In a prospective cohort study by Mujunu et al, of 182 patients with major trauma, initial 

coagulation profiles, PT and PTT were determined. Elevated PT was noted in 67(37%) the 
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patients. A total of 99 (54%) had coagulopathy but not all had elevated PTT. After doing 

Logistic regression he concluded that PT can be used as a reliably predict on mortality (35).      

In a study by B.Childs et al, acute coagulopathy was defined as one or more of the following : 

Platelet count <100,000, PT >14, PTT>35, INR>1.2 (13).  

    There are recent studies in diagnosing ATC though not readily available everywhere 

especially in a low resource setting. Rugeri et al, in their study concluded that  

RoTEM(Rotation Thromboelastometry) can be used to diagnose ATC and also give a guide 

on blood transfusion in trauma patients (36).  

  

2.7 TRAUMA SCORING  

The purpose of trauma scoring systems is done for appropriate triage, classification of trauma 

patients and predict outcome. It is also done for family counseling, quality assurance and 

research(For study of outcomes).The scoring  systems can be physiologic e.g. Revised 

Trauma Score (RTS) or Anatomic e.g. Injury Severity Score (ISS) and Abbreviated Injury 

Score (AIS) (2).  

     Injury severity scale is based on anatomic criteria and it defines injury severity for 

comparative purposes. The variables are based on nine anatomic regions including head, face, 

neck, thorax, abdomen and pelvic contents, spine, upper extremity, lower extremity and 

external. It is calculated using Abbreviated injury scale (AIS) grades (Appendix 8.4).       To 

calculate ISS, identify the top three most severely injured regions. Then square the grades of 

the top three injured regions. A sum of the squares of the three regions is then taken. Scores 

range from 1-75. Any region with a score of 6 leads to automatic score of 75.  

An ISS of more than 15 is associated with 10% mortality (2).  

2.8 INJURY SEVERITY SCALE IN ACUTE TRAUMATIC COAGULOPATHY  

Different researchers on doing different studies have concluded that there is a direct 

proportional relationship between Injury severity and Acute traumatic coagulopathy. Acute 

traumatic coagulopathy is evidenced by an increase in PT and PTT.  A study by Mujunu et al, 

of 182 patients with ATC found that the mean ISS was 32 (SD 14 CI 30-34) among major 

trauma patients. He also established that there was a high ISS in patients who were diagnosed 

with ATC compared to those without ATC (P=0.001). In his study, blood sample for 
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PT/APTT analysis was drawn from a suitable vein within 10 minutes of patient’s arrival to 

A/E (35).  

     Frith et al, in his study demonstrated that ATC associated with coexistence of both tissue 

damage as evidenced by increase in ISS and systemic hypo perfusion as evidenced by a rise 

in base deficit (BD). He also concluded that clinically, ATC should be anticipated in patients 

with significant trauma and abnormal base deficit (3).  

     In a study by Cap et al, of 1867 patients admitted with trauma it was established that the 

median ISS was 20. The results established that 33.1% of those with an ISS of more than 15 

had increased PT. The percentage of patients with coagulopathy increased to 61.7% for 

patients who had an ISS greater than 45. There was a higher risk of mortality in patients with 

a high injury score plus coagulopathy compared to those without (32).  

  

2.9 MUSCULOSKELETAL INJURIES IN KENYA  

In the last 15 years, there has been an increase in injury related death worldwide. The increase 

had been occurring mainly in Low and Middle income countries (LMIC) . Kenya is one of 

the countries in the LMIC group. Factors contributing to high injury mortalities in those 

countries include rapid urbanization, poor road networks, under developed trauma care 

systems and low enforcement of road safety laws (10).  

     In the last15 years, the number of registered motorcycles in Kenya has drastically 

increased.. This has been due to the government policy on exemption of tax on imported 

motorcycles. The increase in motorcycles has led to a proportional increase in road traffic 

crashes, injuries and deaths relating to motorcycle users (38). A study done in Kirinyaga 

county in Kenya by C.Ndwiga et al, reported that broken bones were among the most 

common form  of injuries recorded from motorcycle crashes (40).  

     In a prospective multisite surveillance  study by I. Botchey et al, on epidemiology and 

outcomes of injuries in Kenya, it was established that the  most common  mechanisms of 

injuries were road traffic accidents (36.8%), falls (26.4%) and been assaulted by a person or 

struck with an object (20.1%). In the same study, it was established that body injuries 

commonly injured were lower extremity (35.1%), upper extremity  (33.4%) and head (26.0%)  

(10).    
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     Upper and lower extremity injuries are part musculoskeletal injuries and constitute the 

biggest percentage of orthopaedic trauma cases.  

     In a study by C. Wilberforce et al, on Incidence of road traffic accidents and pattern of  

Injuries among commercial motorcyclist in Naivasha Town, Kenya, it was established that 

musculoskeletal injuries constituted the highest form of reported injuries(55.3%) (39).           

Based on the available data from the different studies done in the country, is evident that 

orthopaedic trauma related injuries constitute the biggest percentage of all trauma cases 

presenting in different hospitals across the country.   

  

 3.1 COAGULOPATHY IN PATIENTS WITH OR THOPAEDIC TRAUMA  

Different researchers have done studies on coagulation changes in patients with orthopaedic 

trauma.  

   In a study of 48 patients by A. Subramanian on coagulation studies in patients with isolated 

Orthopaedic trauma, it was reported that there was an existing hypocoagulopathy in 20 (41%) 

of the patients at the time of presenting to the hospital. In those patients there was an increase 

in PT, PTT and fibrinogen levels. In the same study, it was also reported that in increase in 

injury severity as shown by high ISS score correlated with hypocoagulopathy (12).  

     In a study by B.Childs et al, on presenting coagulopathy as a predictor of complications 

and death in musculoskeletal trauma patients, it was reported that an elevated PT and INR, 

increased age and ISS were associated with an increased rate of multiple organ failure, sepsis 

and death. In the study, it was concluded that coagulopathy at admission is a predictor of 

complications, sepsis and death. It was also concluded that an increase in ISS was predictor 

of complications (13).  

     In the study by B.Childs, some of the outcomes of interest were Acute renal failure, 

Pneumonia, Sepsis, Deep venous thrombosis, Multiple organs failure, Acute respiratory 

distress syndrome (ARDS) and anaemia. Acute renal failure was defined as 50% increase of 

creatinine from baseline level. Anaemia was defined as a decrease in red blood cell and 

haemoglobin below the normal reference range for a particular age and gender.  
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3.2 OUTCOME OF ACUTE TRAUMATIC COAGULOPATHY  

Presence of acute traumatic coagulopathy in patients on arrival to the ER before has some 

degree of poor prognosis/outcome indication. Knowledge on identification, treatment and 

prevention of ATC is essential so as to decrease the rate of poor outcomes. Some of the 

established outcomes of patients presenting to ER with ATC include, high transfusion 

requirements, prolonged duration of hospital stay, end organ failure e.g. renal failure and also 

an increased mortality rate.  

     In a study by Mujunu et al, ATC patients had a longer hospital stay compared to those 

without ATC. They also had a higher transfusion requirement and high incidence of acute 

renal injury. In the same study, there was also an increase in mortality rate among the ATC 

group. On doing logistic regression, he concluded that in absence of  other mortality causes, 

ATC can be used to independently predict for mortality(35).  

     A retrospective review study by Brohi et al, made the conclusion that coagulopathy in 

patient arriving to ER with ATC can be used to independently predict on possibility of death 

occurring. Multivariate analysis included injury severity and tissue hypoperfusion, although 

there still exists some interdependence between these variables. Admission coagulopathy was 

also associated with longer hospital stay and a high possibility of developing end organs 

failure (28).  
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3.0 STUDY PATIENTS AND METHOD  

3.1 STUDY DESIGN  

Prospective analytical study with convenient patient sampling.   

3.2 STUDY SETTING  

The study was conducted in the A/E department, orthopaedic wards and ICU of  Kenyatta 

National Hospital (KNH).  

3.3 STUDY DURATION  
November 2020 to April 2021  

3.4 STUDY POPULATION  

All musculoskeletal trauma patients aged 18 yrs and above presenting to the A/E department 

with major trauma and met the inclusion criteria were considered for the study. An informed 

consent was obtained from each patient upon coming into first contact with them at the A/E 

department.  For recruited patients, blood sample for coagulation profile was taken on 

presenting to the hospital. Injury severity score was also graded and recorded. Abbreviated 

injury score was used in calculating the injury severity score. Recruited patients were 

followed up for duration of two weeks and recording of outcome variables done. Each 

recruited patient was reviewed on day 0, 7 and 14 post admission and evaluated for the 

outcomes of interest. Outcomes of interest in this study were presence of acute renal failure, 

anaemia and need for blood transfusion.  

     Each patient’s demographic characteristics were captured in the study questionnaire. The 

study variables included Injury severity score, PT, PTT, Patient’s  core body temperature, 

amount and types of fluid administered to the patient before contact with researcher, hours 

before presentation to the hospital.   

3.5 INCLUSION CRITERIA  

1. All patients aged 18yrs and above presenting with major musculoskeletal (axial, 
appendicular) injuries (ISS>15)  

2. Patients who gave an informed consent/ Guardian for those with head injury  
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3.6 EXCLUSION CRITERIA  

1. Patients who had history of use of anticoagulant drugs  

2. Patients with known co-morbidities such as liver disease or renal failure which may impair 

the normal coagulation cascade  

3. Patients with history of coagulopathies e.g. hemophilia  

4. Patients referred from other facilities and lacked proper documentation             on 

interventions/treatment given  

  3.7 SAMPLING  

Patients were recruited into the study by the principal researcher and two well trained 

assistants (Two A&E based medical officers) by convenient sampling, and each was assessed 

on the admission day at A/E during primary and secondary survey or after initiation of 

resuscitation or treatment process at A/E. The timing of recruitment depended on when the 

principal researcher or his assistant came into contact with the patient. Each patient also 

underwent trauma grading at initial contact using AIS and respective ISS recorded. Trauma 

grading of each patient was done by at least two people, the principal researcher plus one of 

the trained assistants or both assistants together. Where possible, this was done with either 

two people being physically present at the patient’s site. The two research assistants 

underwent proper training on how to do clinical trauma grading using AIS. This was done in 

reference to the AIS protocols. At all times, the trauma grading was done in reference to the 

attached Abbreviated Injury Score chart (Appendix 8.4).  

     Only those satisfying the inclusion criteria and gave informed consent (from patient or 

next of kin) were recruited. The data sheet was filled accordingly.  

     For eligible patients, 5ml of blood was drawn from a suitable vein during primary survey 

of the patient. This was done by the principal researcher or his assistant. During taking of the 

blood sample, a vein in the upper or lower limbs was identified. After getting a suitable vein, 

the skin was prepared using an alcohol swab. A gauge 18, 10cc needle was used to draw a 

blood sample from the vein with the help of a tourniquet. The collected sample was placed in 

a blue capped blood sample bottle which contains Sodium citrate 19. The bottle containing 
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the blood sample was well labelled and patient’s details filled correctly. A laboratory request 

form was filled for each respective blood sample clearly indicating the test (coagulation 

profile) to be done for that particular sample. The coagulation profile assay entailed PT, 

APTT and INR.  

     After blood sample was drawn, it was placed in sample carrier bag and immediately taken 

to the respective laboratory in the hospital for analysis. This was done within fifteen minutes 

of drawing the blood sample. For this particular study, PT derangement was used to diagnose 

ATC. This was in reference to other studies which concluded that PT was a more reliable test 

in diagnosing ATC in comparison with PTT and INR. Coagulation analysis was done using 

Thrombolyzer XRM machine.  

     Sample collection and analysis in the laboratory was done anytime the patient came and 

after been recruited into the study by the principal researcher or his assistants. The hospital 

has a 24hours functioning laboratory. Information on amount of pre-admission fluids received 

(type and quantity) was obtained from the health personnel accompanying the patient or from 

the referral letter from the previous facility visited by the patient.  

     During patient follow up for outcomes of interest in this study, renal function test and full 

blood count samples were taken from each of the recruited participant on day 7 and day 14. 

The samples were then taken to the laboratory for analysis. Renal function test was done 

using Biolis 50i Superior machine. Acute renal failure was defined as 50% increase of 

creatinine from baseline level. Anaemia was defined as a decrease in haemoglobin level 

below the expected level for age and gender of each participant. Full blood count was done 

using Sysmex Haematology analyzer. In this study, since patient with pre existing conditions 

which could impair the renal function and haemoglobin level were excluded, it was assumed 

that there was no other causes of acute renal failure or low haemoglobin.  

  

3.8 PATIENT IDENTIFICATION  

Demographic details of the patient were recorded. The principal researcher developed a 

structured data collection sheet (Appendix 8.3). This sheet was administered to each patient 

or their next of kin after primary and secondary survey and when the patient was already 

resuscitated and stabilized. Information acquired during the follow up days of the study was 

also recorded in the data collection sheet.  
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 3.9 PATIENT FOLLOW UP  

Recruited patients were followed up and reviewed on day 0, 7 and 14 while in the ward. The 

selected clinical outcome variables (acute renal failure, anaemia and blood transfusion) were 

determined and recorded during this period. Maximum follow up time was 14 days.  

4.0 SAMPLE SIZE  

Cochran formula was used to estimate the sample size;  

   

no- Sample size  

Z- Desired confidence level (95%) p-Estimated proportion of an 

attribute present in the population(0.5) q- 1-p e- Target margin of 

error which will be 5%(0.05) to increase precision   

  

  

no  =               (1.96)2 x 0.5 x 0.5    

                                         

        (0.05)2                                                     Hence no =384  

However, given that KNH admits around 40 patients with major orthopaedic trauma per 

month, we modifified the sample size using Fischer’s formula by using the finite population 

correction factor (FPC) as:  
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n- Sample for finite population  

N- Total population, data from KNH registry between May and July 2019 showed a total of  

120 orthopaedic major trauma patients presented to the A&E department (average of 

40patients per month).Considering a three months duration of data collection, a total of 

120 patients make up the total population. n0  retains its earlier definition and its 384 as 

calculated above.  

Therefore,  

   N=                             384    

                        1   +   (384-1)            n=91.61 92  

                                    120  

With the assumption of an attrition rate of 10%, the expected sample size was calculated to be 

102. The author utilized purposive/convenient sampling based on the defined inclusion 

criteria until the appropriate sample of 102 was reached.  

4.1 DATA COLLECTION TOOLS AND ANALYSIS  

Data was collected on a printed data collection tool, which was checked for completeness and 

free of error, thereafter it was entered into a Microsoft Excel spreadsheet. The data was later 

exported to Statistical Package for Social Sciences version 25 for analysis.  

Demographic data and clinical data were analyzed and presented as frequencies and 

proportions for categorical data and as means with standard deviation for continous data. The 

prevalence of ATC among major trauma orthopaedic patients presenting to A&E was 

calculated as a proportion and presented as a percentage of the total number of major trauma 

patients. The predictive value of ISS in diagnosing ATC among major trauma orthopaedic 
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patients was calculated with the use of an ROC curve. Independent t-tests as well as chi-

square tests were used to test the associations between outcome of patients and ATC. All 

statistical tests were considered significant where p < 0.05.   

  

4.2 ETHICAL APPROVAL AND CONSENT  

 During this research, all applicable regulations concerning use of human volunteers were 

followed. Ethical approval was sought from the Department of Orthopaedic Surgery, 

University of Nairobi as well as Kenyatta National Hospital, Ethics and Research Committee 

(KNH/UON-ERC).  

     Data collection commenced after ethical approval was granted by KNH/UON ERC 

(Appendix 5.7). Authority to undertake the study was also sought from KNH administration 

and we were issued with a study registration certificate (Appendix 5.8). A written informed 

consent was obtained from each of the participants recruited to the study (Appendix 5.1 and 

5.2). In situations where the participant was not able to give an informed consent, the same 

was sought from the participant’s next of kin. The consent sought enabled the investigator to 

take the patient’s bio-data details as well as history related to the presenting illness.       The 

investigator clarified to the participants the objective of the study. Recruitment into the 

study was purely on voluntary basis. It was clarified to the participants that one had freedom 

to withdraw from the study at anytime without giving any explanation. Withdrawal of 

participation would not affect the participant’s treatment or management in any way 

whatsoever.  

     Utmost confidentiality was applied to all information obtained. Each participant was 

allocated a specific serial number. This number was linked to each participants bio-database.  

This was only accessible to the principal investigator. Patients’ names were not used.   
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4.0 RESULTS 
  

Demographic patterns of study participants  

A total of 102 participants were recruited into the study. Eighty four (82.4%) were male while 

18(17.6%) were female. The male to female ratio was 5:1. Mean patients age was 32.6 

(SD=9.5) years. The range was between 20 and 64yrs. There was no statistical difference in 

mean age between patients with ATC and those without. This is summarized in table 1 and 2 

below.  

Table 1: Demographic characteristics of the study participants  

  
  Frequency (n=102)  Percent (%)  

Age categories in years      

20-29  47  46.1  

30-39  32  31.4  

40-49  16  15.7  

50-59  5  4.9  

60+  2  2.0  

Total  
  

Sex  

102    

Male  84  82.4  

Female  18  17.6  

Total                                                                               102  

Table 2: Age analysis in ATC  
    n  %  

Mean  
Age  

S.D  p-value  

ATC Diagnosis  
Normal  
ATC  

39  38.2  32.3  11 
9  0.803  

63  61.8  32.8  
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Incidence of Acute Traumatic coagulopathy  
 
Out of the 102 study participants, 63 (61.8%) were diagnosed to have Acute traumatic 

coagulopathy (Table 3). Prothrombin time was used to diagnose coagulopathy. The mean 

prothrombin time of the study participants was 16.8 (SD=3.5).   

Table 3: Coagulation status   

  

Mean  

Standard 
Deviation  

Minimum  Maximum  Median  

Percentile  
25  

Percentile  
75  

AGE (Yrs)  33  9  20  64  30  26  38  
ISS-INJURY  
SEVERITY SCORE  20  9  9  75  19  13  23  

PT-PROTHROMBIN  
TIME  16.8  3.5  12.0  29.0  16.9  14.0  18.9  

DURATION BEFORE  
PRESENTING TO  
KNH (HRS)  

6  11  1  96  3  2  6  

  

 

Figure 5: ATC analysis  

  

Normal   
38 %   

ATC   
62 %   



28  
  

There was no statistical difference in the mean age of coagulopathic patients (32.8, SD=9 

years), compared to those without coagulopathy (32.3, SD=11 years) (p=0.803). There was 

no age related coagulation senescence.  

INJURY SEVERITY SCORE IN STUDY PARTICIPANTS  

The mean ISS score of the study participants at admission was 20 (S.D= 9). Patients 

diagnosed with acute traumatic coagulopathy had a relatively higher mean ISS of 23 (S.D= 

10) compared to the total study population. The ISS range of the study participants was 

between 9 and 75. The average ISS of the participants who did not develop ATC was 15 

(SD= 6). This is represented in table 5 below.  

Table 5: Injury severity score  
 

 
There was a statistical association between ISS and ATC, p<0.0001.  

ACUTE TRAUMATIC COAGULOPATHY OUTCOMES  

Seventy seven (75.5%) of the 102 participants in our study developed anaemia between day 0 

and day 14 of the follow up period. Fifty (64.9%) of those who developed anaemia had acute 

traumatic coagulopathy. Majority of the patients who developed anaemia had to undergo 

transfusion of packed red blood cells during their stay in the wards or before they were taken 

to theatre for surgical intervention of the injuries they had sustained. The anaemia may be 

attributed to excess bleeding following trauma with development of ATC.  

Eight (7.8%) of the 102 participants in our study developed acute renal failure during the 

follow up period. The eight who developed ARF also had acute traumatic coagulopathy.  
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None of the non-ATC patients developed ARF during the follow up period.   

There were 5 (4.9%) patients who died out of the 102 study participants during the follow up 

period. The deaths were only reported in patients who developed ATC. Three of the deaths 

occurred on day 0 of admission and the other two occurred before the 7th day of admission. 

This is represented in table 6 and figure 5 below.  

Table 6: ATC outcomes  

Anaemia  ATC  Non-ATC  p-value  

Yes  50 (79.4)  27 (69.2)  0.248  
No  13 (20.6)  12 (30.8)    

Acute renal failure        

Yes  8 (12.7)  0 (0.0)  0.022  
No  55 (87.3)  39 (100.0)    

Mortality        

Yes  5 (7.9)  0 (0.0)  0.154  
No  58 (92.1)  39 (100.0)    
   

 



30  
  

 

 Figure 6: Acute traumatic Coagulopathy Outcomes 

 Fisher’s exact test was used to determine if there was association between the occurrence of 

ATC and anaemia, acute renal failure and mortality. There was statistically significant 

association between ATC and acute renal failure (p=0.022), but no significant association with 

anaemia (p=0.248), and with mortality (p=0.154). Each of the associations were analyzed 

independently.  

MEAN ISS FOR PATIENT OUTCOME   

The mean ISS of all patients in the study who developed anaemia was 20(SD=9). The mean 

ISS for non-ATC patients who developed anaemia was 16(SD=6.0). The ATC patients who 

developed anaemia had a relatively higher mean ISS score of 22.3 (SD= 7.6).  

There was a statistical difference in the mean ISS between the two groups (p=0.001).  

The mean ISS of all patients and the ATC patients who developed Acute renal failure was 

21.6 (SD=6.3). There was no comparison mean for non-ATC patients since none of them 

developed the Acute renal failure. Acute renal failure was defined as 50% increase o f 

creatinine from baseline level with reference to the machine used for analysis.  

The mean ISS for the ATC patients who died was 41.4 (SD=23.7). There  were no deaths 

reported in the Non-ATC patients. There were significant statistical differences in the mean 
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ISS for patients’ outcome between the ATC and non-ATC patients. This is represented in 
table 7 below.  

Table 5: Mean ISS for Patients’ outcome  

  n  Mean (SD)  

Anaemia      

Yes  77  20.4 (7.5)  
No  25  19.7 (13.7)  

Acute Renal Failure      

Yes  8  21.6 (6.3)  
No  94  20.1 (9.6)  

Mortality      

Yes  5  41.4 (23.7)  
No  97  19.1 (6.6)  

  

PRE ADMISSION  FLUIDS  

On coming into contact with the principal researcher or his research assistant, 54 (52.9%) of 

all patients in the study had received intravenous fluids. Out of the fifty four patients who 

received fluids, 40 (74.1%) had ATC while the remaining 14 (25.9%) were non-ATC 

patients. 40 (63%) of ATC patients had received fluids before admission. Each patient had 

received a particular type of fluid.  

Two (3.7%) of the patient who received fluids were given hemacel, 11 (20.4%) received 

ringers lactate while 4 (75.9%) received normal saline. This is represented in table 6 below.  
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Table 6: Type and quantity of fluid administered  

Type of fluid, n (%)  ATC  Non-ATC             Total  

Hemacel  2 (100.0)  0 (0.0)                      2  

500 ml  1 (100.0)  0 (0.0)   

1 litre  1 (100.0)  0 (0.0)   

Normal saline  30 (73.2)  11 (26.8)                 41  

500 ml  15 (65.2)  8 (34.8)   

1 litre  10 (83.3)  2 (16.7)   

1.5 litre  4 (100.0)  0 (0.0)   

3 litres  1 (50.0)  1 (50.0)   

Ringer’s lactate  8 (72.7)  3 (27.3)                  11  

500 ml  3 (60.0)  2 (40.0)   

1 litre  5 (83.3)  1 (16.7)   

Nil  23 (47.9)  25 (51.2)              48  

Total                                                          63                                 39                      102  

An analysis was done to determine if there was an association between receiving fluids and  

ATC. It was established that there was a statistical association between receiving fluids and  

ATC, with those receiving fluids being 3 times likely to develop ATC (Odds Ratio 3.1 (1.4-  

7.1), P=0.007). This is represented in table 7 below.  

Table 7: Association between receiving of fluids and ATC  
Received fluids, n (%)  ATC  Non-ATC  Odd Ratio   

(95% CI)  

p-value  

Yes  40 (74.1)  14 (25.9)  3.1 (1.4-7.1)  0.007  
No  23 (47.9)  25 (52.1)      

 

Further research is needed to substantiate whether the high number of patients with ATC was 

due to fluids administration or injury severity  
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4.1 STUDY LIMITATIONS  

1.Undiagnosed inter current illnesses that may have affected the outcome  

2.Different laboratory personnel handling the patients’ blood samples could have influenced 

the patients’ results 

3. Other ATC instigators such as hypothermia and acidosis were not included in the study 

 

4.2 STUDY DELIMITATIONS 

1.Medical history of each patient was taken so as to try and establish presence of undiagnosed 

concurrent illnesses which might have had an impact in the study 

2.In this study, we used the same make of machines in assessing haemoglobin level, renal 

function test and coagulation status. This was to ensure the results of each patient were 

comparable and reproducible 
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5.0 DISCUSSION 
 

 Mortality due to trauma has remained a major public health issue. It is one of the leading 

causes of death in persons aged between 25-44yrs. Within the first 48hrs of admission, 

uncontrolled haemorrhage and coagulopathy is responsible for 50% of all trauma related 

deaths. Trauma leads to an endogenous impairment of haemostasis. This occurs early after 

injury and is known as Acute Traumatic coagulopathy (ATC). Its presence is associated with a 

high mortality rate, anaemia and increased transfusion requirement and organs failure (3).  

The purpose of this study was to determine the incidence of Acute  traumatic coagulopathy 

among musculoskeletal trauma patients at Kenyatta National Hospital. The study was 

conducted in A/E department and orthopaedic wards in KNH.  

Majority of the patients in the study were male, 82.4%. This implies that males are more 

commonly involved in trauma. This can be either because they are the ones who are more 

involved in activities fending for their families or because they are more aggressive in nature. 

The mean age of the study participants was 33yrs with a majority 46.1% of the patients aged 

between 20 to 29 years. This is comparable to local and international studies (28,31,35,37). 

The huge proportion (93.2%) of patients in working age group (19-49 years) shows the 

potential economic consequences of trauma.  

The incidence of ATC was 61.8%. This was much higher in comparison with other studies 

done locally and outside Kenya ranging from 24 to 54% (29,31,35,37). This could be due to 

the fact that the study design included only patients with major orthopaedic trauma while 

some of the other studies included all trauma patients (major and minor). In this study, we 

used abnormal PT as a marker of coagulation status. This was in reference to other studies 

which also used abnormal PT as a marker of coagulopathy (31,37).  

Predictive value of injury severity score in diagnosis of ATC  

Most of the injuries in the study were due to road traffic accidents. Majority of the patients in 

the study had polytrauma since eligibility criteria was an ISS of 15 and above. For a patient to 
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be eligible for trauma scoring in the study, injuries to the extremities, including pelvis had to 

have the highest score when calculating the ISS .  

In this study, patients with coagulopathy had a high mean (23.3, SD=9.9) ISS score compared 

to those without coagulopathy (15, SD=6) (p value <0.0001). This high ISS in coagulopathy 

patients has also been observed in other studies (31,37,41). This could be attributed to the 

trauma and resultant hypoperfusion or due to other instigators such as hemodilution or 

acidosis secondary to tissue hypoperfusion.  

The high injury severity score may be responsible for the high rate of coagulopathy at 

admission. As the level of tissue trauma increased (rising ISS), the incidence of coagulopathy 

increased.   

In this study, blood gas analysis was not done.  

Outcomes in patients diagnoses with ATC  

The outcomes of interest in this study were acute renal failure, anaemia and need for blood 

transfusion and mortality. Patients in this study were followed up for a duration of 14 days 

and evaluated through physical examinations and samples taken for laboratory analysis for 

the outcomes. In this study, only patients with coagulopathy developed acute renal failure.  

This was 8 (12.3%) of the patients with coagulopathy. Fisher’s exact test was used to 

determine if there was an association between the occurrence of acute renal failure and ATC.  

There was statistically significant association between ATC and acute renal failure (p=0.022). 
This association has also been established in previous studies(32,42).   

In this study, there was no statistical association between ATC and occurrence of anaemia 

(p=0.248). This was in contrast to previous studies which had demonstrated an increased risk 

of developing anaemia and need for transfusion in patients with ATC (31,37). More studies 

need to be done to evaluate and explain this finding. Patient who developed anaemia in this 

study were transfused packed red blood cells. They were also started on hematenic drugs to 

help in raising the haemoglobin level.  

In this study, there was no statistical association between ATC and mortality (p=0.154). This 

was in contrast to previous studies which had demonstrated and increased risk of mortality in 
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coagulopathic patients(31–33,37). This was also despite the fact that the deaths were only 

reported in ATC patients. Other factors such as head injury and sepsis could have contributed 

to the deaths. More studies need to be done to evaluate and explain this finding.   

Utility of ISS in predicting ATC associated outcomes  

In this study, as the ISS increased, there was a proportional increase in the incidence of ATC 

and ATC related outcomes. Patients with coagulopathy and developed anaemia had a high 

mean ISS (22.3, SD 7.6) than the non-ATC patients who developed anaemia (16.7, SD 6.0).  
There was a statistical difference in the mean ISS between the two groups (p value < 0.001.  

In our study, only patients with ATC developed acute renal failure. The mean ISS for the 

patients who developed acute renal failure was 21.6 (SD=6.3). Patients who had mortality 

also has a significantly higher injury severity score. In our study, the mean ISS score for 

mortality was 41.4(SD=23.7).  

Other studies have observed that as the ISS increases, there was also a proportional increase 

in coagulopathy incidences and coagulopathy associated outcomes (3,31,32,37).  

Effect of pre admission fluid administration on Acute traumatic 
coagulopathy  

In our study, a high percentage 74.1% of the patients who received intravenous fluids 

developed ATC. This was irrespective of the type of fluid infused. Patients who received 

fluids were 3 times more likely to develop ATC (O.R 3 (1.4-7.1) P value = 0.007). A high 

injury severity score correlated to occurrence of ATC. This had no association with the 

volume and type of fluid administered. Fluid administration in a patient who already had high 

ISS could have contributed in the propagation of ATC due to effect of dilution of coagulation 

factors. Dilution could have contributed to a further decrease in the coagulation factors which 

had already been consumed during the ATC development.   

 Other studies have observed that acute traumatic coagulopathy can occur in a patient with a 

high ISS irrespective of whether fluids are administered and that fluids administration could 

only be propagating the coagulopathy by enhancing dilution of coagulation factors (3,32).  
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6.0 CONCLUSION AND RECOMMENDATIONS  
  

6.1 Conclusion  

Acute traumatic coagulopathy is common in major musculoskeletal trauma patients. A greater 

proportion of males suffer major trauma leading to acute traumatic coagulopathy. This is 

either they are more involved in fending for their families or because of their aggressive 
nature. Trauma is more common in people of economically productive age bracket.  

There is a significant association between level of ISS and occurrence of ATC in 

musculoskeletal trauma patients. A rise in injury severity score in trauma patients can be used 

as a predictor of presence of acute traumatic coagulopathy. A rise in injury severity score in 

major orthopaedic trauma patients can also be used to predict the occurrence of ATC related 

outcomes such as anaemia and need for blood transfusion, acute renal failure and mortality.  

ATC develops in response to combination of tissue damage and systemic hypoperfusion. 

These two drivers are sufficient for development of coagulopathy. Medical interventions may 

augment this coagulopathy by hemodilution with large fluid volumes. However, presence of 

acute coagulopathy without significant fluid administration or resuscitation methods may be 

attributed to injury itself due to tissue damage and systemic hypoperfusion.  

6.2 Recommendations  

In order to improve the care of major trauma orthopaedic patients and also predict or avoid 

acute traumatic coagulopathy outcomes, this study recommends the following:  

1. Coagulation screening should be included among the tests for severely injured 

musculoskeletal trauma patients  

2. Patients with high ISS should be closely monitored owing to high likelihood of  ATC  

3. Intravenous fluids and blood transfusion should be given judiciously to minimize 

hemodilution  

4. . Patients with an established coagulopathy are liable to poor outcomes and should be 

recognized as early as possible and managed directly and aggressively  



38  
  

5. In this study, there was no a determined statistical association between presence of 

ATC and development of anaemia or mortality. This was in contrast to previous 

studies. More studies need to be done to evaluate and explain this finding.  

  

 6.3 Disclaimer  

I, Dr. Kelvin Yulu Maweu, have not received any financial benefit or incentive from any 
party or individual that may benefit from this study.  
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8.0 APPENDIX  

A. CONSENT FORM RESEARCH TOPIC  

ACUTE TRAUMATIC COAGULOPATHY IN MAJOR TRAUMA 
ORTHOPAEDIC PATIENTS AT KENYATTA NATIONAL HOSPITAL  

ENGLISH VERSION   

This form is to ask for Consent from patients and/or their kin who present to KNH with major 

orthopaedic trauma and would be assessed for presence of hypocoagulopathy. Injury severity 

score will also be done to the patients and they will also be followed up for hypocoagulopathy 

outcomes.  

Principal investigator: DR. KELVIN YULU MAWEU  

Institution: School of Medicine, Department of Orthopaedic surgery- University of Nairobi  

Supervisors:  DR. VINCENT MUTISO and DR. EDWARD GAKUYA  

This informed consent has three parts:  

• Information sheet (to share information about the research with you)  

• Certificate of Consent (for signatures if you agree to take part)  

• Statement by the researcher  
Part I: Information sheet  

My name is Dr. Kelvin Yulu Maweu, an Orthopaedics Surgery post graduate student at the  
University of Nairobi, School of Medicine. I am carrying out a study  entitled  “ACUTE  

TRAUMATIC  COAGULOPATHY  IN  MAJOR  TRAUMA 
ORTHOPAEDIC PATIENTS AT KENYATTA NATIONAL HOSPITAL”  

The purpose of this study is to determine  effect of major injury to a patient’s blood 

coagulation activity. The study aims to establish how severity of the injury affects a patient’s 

coagulation activity. It will also help to establish how a patient’s injury severity can be used 
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to predict traumatic coagulopathy associated complications/Outcomes. The study will also 
help in determing how fluid resuscitation in trauma affects one’s coagulation activity.  

I am inviting you to willingly take part in this study  

1. Benefits of the Study  

The results of the study may inform the incidence of hypocoagulopathy in orthopaedic trauma 

patients. It will shed light to information on the severity of injury which can be used to 

determine the presence of hypocoagulopathy in orthopaedic trauma patients. The study will 

also shed light on use of injury scoring system in determining hypocoagulopathy related 

complications. The study will also shed light on whether the amount and type of intravenous 

fluids a patient receives post injury may be contributing to coagulopathy. This information 

will be essential especially in health facilities which handle orthopaedic trauma patients and 

do not have laboratory facilities to do coagulation profile studies.  

2. Costs and Potential Harm  

If you decline to participate in the study be assured that your decision will not jeopardize the 

required care for the patient. Furthermore, this study poses no harm to the patient and there 

will be no extra cost incurred for participating in the study. There will be no financial grant to 

the participants.   

3. Your Obligation  

 If you agree to participate in this study, the following will happen.  

You will be examined by the principal researcher or his trained assistant. The aim of the 

examination is to establish the type and degree of injury you have. A scoring system will be 

used to grade your degree of injury. After that blood samples will be taken from one of your 

blood vessels. This blood will be taken to the lab for analysis of your blood clotting activity. 

There will also be samples taken to the laboratory for analysis of the level of activity of your 

kidneys and also the amount of red blood cells and haemoglobin in your body. We will then 

do a follow up on your progress when in the ward and we will also do repeat blood samples 
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on the seventh and fourteenth day after you are admitted. Your treatment for the injury you 

have will continue as planned and will not be affected by your participation in the research.  

4. Confidentiality  

All the information gathered will be taken in confidence and no one will see it except my 

assistant, my supervisors and I, all who are duty-bound to ensure confidentiality.   

The patient’s name or identity will not appear in any research document. The information 

about the patient will be identified by a unique research number and only the researchers can 

relate the number to you/your patient as a person. Other than for (2) above, your information 

will only be used for this study and will not be shared with anyone else unless authorized by 

the Kenyatta National Hospital/University of Nairobi - Ethics and Research Committee 

(KNH/UoN-ERC).  

5. Study Credibility and Legitimacy  

My two supervisors approved this study. It was appraised and approved by the Chairman of 

the Department of Orthopaedic Surgery, School of Medicine at the University of Nairobi. It 

was then submitted to KNH/UoN-ERC, which reviewed and approved it to be done for a 

duration of four months. KNH/UoN-ERC is the regulatory body in the hospital whose work is 

to make sure research process is safe for the participants and that you are protected from 

harm.  

6. Whom to Contact?  

You can ask questions or seek clarifications about the study any time you wish to. If need be, 

you may also talk to anyone you are comfortable with about the research before deciding.   

If you have any query about the research you want addressed by another person other than the 

researchers, please feel free to contact the following who will address your concerns:  

a) Secretary, KNH/UoN-ERC  

P.O. Box 20723 -00202  

KNH, Nairobi  
Tel: +254-020-2726300-9 ext. 44355  
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Email: KNHplan@Ken.Healthnet.org    or    uonknh_erc@uonbi.ac.ke  

Twitter: @UONKNH_ERC https://twitter.com/UONKNH_ERC  

Facebook: https://www.facebook.com/uonknh.erc  

b) Research Supervisors from University of Nairobi   

 DR. VINCENT MUOKI MUTISO  
Department of Orthopaedic Surgery, School of Medicine, University of  

Nairobi  

P.O. Box 19676-00202, KNH, Nairobi   

Tel: 0202726300  

      Cell: 0723289922  

      Email: mutiso@uonbi.ac.ke  

 DR. EDWARD GAKUYA  
Department of Orthopaedic Surgery, School of Medicine, University of 

Nairobi  

P.O. Box 19676-00202, KNH, Nairobi   

Tel: 0202726300  

      Cell: 0721932799  

      Email: kibaka62@gmail.com  

c) Principal Researcher:   

DR. KELVIN YULU MAWEU  

Department of Orthopaedic Surgery, School of Medicine, University of      

Nairobi  

P.O. Box 101-00202, KNH, Nairobi  

           Mobile phone: 0728019378 (reachable any time)  

           Email: kmaweu82@gmail.com  

https://twitter.com/UONKNH_ERC
https://twitter.com/UONKNH_ERC
https://www.facebook.com/uonknh.erc
https://www.facebook.com/uonknh.erc
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B.  CONSENT CERTIFICATE  
 Consent Certificate (confidential once signed) Research Track Number _______  

 …………………………………………………..................................…..freely give consent 

to take part in the study conducted by Dr. Kelvin Yulu Maweu, the nature of which has been 

explained to me by him/his research assistant. I have been informed and have understood that 

my participation is voluntary and understand that I am free to withdraw from it any time I 

wish and this will not in any way alter the care given to me/my patient. The results of the 

study may or may not benefit me/my patient directly but may benefit similar future patients.  
Furthermore, it will help Medical professionals to better understand “ACUTE  

TRAUMATIC COAGULOPATHY IN MAJOR TRAUMA ORTHOPAEDIC 
PATIENTS AT KENYATTA NATIONAL HOSPITAL   

  

SIGNED CONSENT……………………………………………                                           

      (Patient/Kin)  

Date...............................................................................................  

           DD/MM/YY  

SIGNED ASSENT ….............................                                           

              

Date……………………………………………………………  

                                 DD/MM/YY  

    

  

  

  

Thumb print of participant if  

Unable to sign due to illiteracy  
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Statement by a witness if participant is illiterate  

I have witnessed the accurate reading of the consent form to the participant, and the 

individual has had the opportunity to ask questions. I confirm that the individual has given 

consent freely.  

Name of witness…………………………………………………………………                             

Signature of witness…………………………………………………………….   

Date….........................................  

Part III:  Statement by the researcher  

 I have clearly read out the information sheet to the participant, and to the best of my ability 

made sure that the participant understood the following:  

• All information gathered will be treated with confidentiality.  

• Refusal to participate or withdrawal from the study will not compromise the quality of 

care and treatment given to the patient.  

The results of this study might be published in a reputable journal to enhance the knowledge  

of the “ACUTE TRAUMATIC COAGULOPATHY IN MAJOR TRAUMA 
ORTHOPAEDIC PATIENTS AT KENYATTA NATIONAL HOSPITAL”  

In addition, I confirm that the participant was given opportunity to seek clarification about his 

concerns in the study, and all the queries clarified to the best of my ability.  

 I confirm that the individual has not been coerced into giving consent, and the consent has 

been given freely and voluntarily.   

A copy of this Informed Consent Form has been provided to the participant and duly signed 

by the participant.   

Name of researcher taking consent………………………………………………………  

Signature of researcher taking the consent………………………………………………  

Date…………………………………………………………………………………………… 
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…  
FOMU LA IDHINI  

MADA YA UTAFITI: UPUNGUFU WA DAMU KUGANDA KATIKA WAGONJWA  

WALIOUMIA MIFUPA SANA KATIKA HOSPITALI YA KENYATTA  

TAFSIRI YA KIWAHILI  

Fomu hii ni ya kuomba idhini kutoka kwa wagonjwa na/au jamaa zao ambao wanafika 

Hospitali ya kitaifa ya Kenyatta na majeraha ya mifupa. Maudhui ya utafiti huu ni 

kuchunguza jinsi majeraha yanavyo sababisha upungufu wa damu kuganda katika wagonjwa 

hao. Pia tungependa kuchunguza jinsi kiwango cha majeraha kinaweza kutumika kutabiri 

upungufu wa damu kuganda katika wagonjwa hao.  

Mtafiti mkuu: DKT. KELVIN YULU MAWEU  

Wahadhiri wasimamizi: DKT. VINCENT MUTISO na DKT. EDWARD GAKUYA  

Wote wa kitengo cha upasuaji wa mifupa katika Chuo Kikuu cha Nairobi na hospitali kuu ya 
Kenyatta.  

Makubaliano haya yana sehemu tatu:  

• Maelezo kuhusu utafiti huu.   

• Cheti cha Kibali (kitakacho tiwa sahihi na wahusika wanaokubali kujumuishwa 

utafitini)  

• Ithibati ya mtafiti  
  

Sehemu ya kwanza: Maelezo  

1. Utangulizi  
Jina langu ni Dkt. Kelvin Yulu Maweu, mwanafunzi wa kuhitimu katika mafunzo ya upasuaji 

wa mifupa katika Chuo Kikuu cha Shule ya Dawa ya Nairobi. Langu ni kufanya utafiti kuwa 

na haki ya “UPUNGUFU WA DAMU KUGANDA KATIKA WAGONJWA  
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WALIOUMIA MIFUPA SANA KATIKA HOSPITALI YA KENYATTA  

Kiini cha utafiti huu ni kuchunguza jinsi maumivu ya mifupa yanavyo fanya ubadilifu wa hali 

ya damu kuganda mwilini. Pia tutachunguza ni kiwango gani cha maumivu kinachofanya 

ubadilifu huo wa damu kuganda na jinsi kiwango hicho kinaweza kutumika kutabiri matokeo 

ya upungufu wa damu kuganda mwa mtu aliyeumia. Pia tungependa kuchunguza jinsi aina na 

kiwango cha maji mgonjwa anawekwa anapoumia huchangia katika kusababisha upungufu 

wa damu kuganda mwilini.  

Nitakuuliza maswali machache na kufanya baadhi ya uchunguzi juu ya majeraha yako..  

Ninakualika kwa hiari kushiriki katika utafiti huu  

2. Faida ya Utafiti huu  

Matokeo ya utafiti huo yanaweza kutugulisha asilimia gani ya wangonjwa walioumia mifupa 

hupatwa na hali ya kutoganda damu mwilini na kusababisha upunjujaji wa damu kupitia 

kiasi. Matokeo pia yanaweza kutujulisha ni kiwangi gani cha maumivu ambacho husababisha 

hali hii ya upungufu wa damu kuganda, pia ni kiwango gani cha maumivu kinachoweza 

kumsaidia mhudumu wa afya kutabiri madhara ya upunjaji wa damu kwa mgonjwa 

aliyeumia. Matokeo hayo pia yanaweza kutujulisha jinsi aina na kiwango cha maji ya utabibu 

ambayo mgonjwa aliyeumia huongezwa yanavyochangia katika upungufu wa damu kuganda 

na upunjaji wa damu mwilini mwa mgonjwa.  

Kuna hospitali kadhaa nchini ambazo huudumia wagonjwa walioumia mifupa lakini hazina 

mahabara ambazo ziko na uwezo wa kufanya utafiti wa kiwango cha damu kuganda mwilini. 

Matokeo ya utafiti huu yanaweza kutumika na wahudumu wa afya katika hospitali hizo 

kutabiri upungufu wa damu kuganda na pia kutabiri matokeo ya upungufu huo katika 

wagonjwa walioumia.  

3. Gharama na Madhara za Utafiti  

Natoa hakikisho kwamba hata kama hutaki kushiriki kwenye utafiti huu, wewe au mgonjwa 

wako hutakashifiwa na utapata matibabu yanayostahili. Utafiti huu haupanii kuleta madhara 

aina yoyote kwa muathiriwa. Hautatozwa fedha za ziada kwa minajili ya utafiti huu wala 

hakuna fedha mhusika atapewa.   
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4. Jukumu Lako Katika Utafiti  

Ukikubali kushiriki katika utafiti huu, yatakayo fanyika ni:  

Utakaguliwa na mtafiti mkuu au msaidizi wake. Kiini cha ukaguzi ni kuweza kujua aina na 

kiasi ya majeraha uliyopata. Majeraha hayo yatajumuishwa na kufanyiwa kiwango kwa 

kutumia jinsi ya kisayansi ya kujumuisha majeraha. Muhudumu atatoa damu kiasi kutoka 

kwa mshipa mmoja wako. Damu hiyo itapelekwa kwenye maabara ya hospitali na kufanyiwa 

kipimo kuhusu hali yako ya kuganda kwa damu. Pia kuna kiasi cha damu kitakacho pelekwa 

kwa maabara kupima hali ya afya ya figo zako na pia kiwango cha damu kwenye mwili 

wako. Tutakuwa tukifuatilia hali yako utakapokuwa kwenye hospitali na tutafanya vipimo 

vingine vya damu siku ya saba na siku ya kumi na nne utakapokuwa kwenye hospitali.  

Matibabu ya majeraha uliyopata yataendelea kama kawaida na inavyostahili.  

5. Faragha ya Habari za Mhusika  

 Habari zote zitakazo kusanywa kwa ajili ya utafiti zitabanwa na watafiti na hazitatolewa 

ovyo. Jina au kitambulisho cha mgonjwa haitanakiliwa popote ila tu atapewa nambari 

maalum ya utafiti. Watafiti watatumia mbinu fiche itakayo kutambulisha kwao. Licha 

yaliyokaririwa (2), habari za mgonjwa zitatumiwa tu kwa ajili ya utafiti huu na hazitatolewa 

kwa yeyote pasipo na idhini ya Kamati ya Maadili ya Utafiti wa Hospitali Kuu ya Kenyatta 

na ile ya Chuo Kikuu Cha Nairobi (kwa ufupi KNH/UoN-ERC).  

6. Uhalali wa Utafiti huu  

Utafiti huu umekubaliwa na wahadhiri wasimamizi wangu, ukapigwa msasa na Mwenyekiti 

wa kitengo cha upasuaji wa mifupa wa chuo kikuu cha Nairobi ambaye aliuwasilisha kwa 

Kamati ya Maadili ya Utafiti wa Hospitali Kuu ya Kenyatta na ile ya Chuo Kikuu Cha  

Nairobi (KNH/UoN-ERC) ambayo iliidhinisha uweze kufanywa kwa muda wa miezi sita. 

Kamati hii ndio ihakikishayo usalama wa wanaohusishwa kwa utafiti na kwamba 

hawadhuriwi kwa vyovyote vile.  
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7. Jukwa la Malalamishi na Habari Zaidi  

Waweza kutuuliza maswali yoyote wakati wowote au umuulize yeyote utakaye kuhusu 

mchakato wa utafiti huu kabla au hata baada ya kukubali kuhusishwa.    

Iwapo una swali lolote kuhusu utafiti huu ambao waona heri lishughulikiwe na mtu mwingine 

isipokuwa watafiti, waweza kuwasiliana na wafuatao ambao wako tayari kuushughulikia 

ipasavyo:  

                       a)Katibu, KNH/UON-ERC  

S.L.P 20723-00202  

KNH, Nairobi  

Simu: +254-020-2726300-9 ext 44355  

Barua pepe: KNHplan@Ken.Healthnet.org  Au    uonknh_erc@uonbi.ac.ke  

Twitter: @UONKNH_ERC https://twitter.com/UONKNH_ERC  

Facebook: https://www.facebook.com/uonknh.erc  

                       b)Wahadhiri Wasimamizi Kutoka Chuo Kikuu cha Nairobi:  
• DR  VINCENT MUTISO  

Idara ya upasuaji wa mifupa, shule ya tiba, Chuo Kikuu cha Nairobi  

S.L.P. Box 19676-00202, KNH, Nairobi   

Tel: 0202726300  

           Seli: 0723289922  

           Barua pepe: mutiso@uonbi.ac.ke  

• DR. EDWARD GAKUYA  
Idara ya upasuaji wa mifupa, shule ya tiba, Chuo Kikuu cha Nairobi  

S.L.P. Box 19676-00202, KNH, Nairobi   

Tel: 0202726300  

      Seli: 0721932799;   Barua pepe: kibaka62@gmail.com  

https://twitter.com/UONKNH_ERC
https://twitter.com/UONKNH_ERC
https://www.facebook.com/uonknh.erc
https://www.facebook.com/uonknh.erc
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b) Mtafiti Mkuu (mimi)   

DKT. MAWEU KELVIN YULU  

 Kitengo cha Upasuaji wa mifupa, Chuo kikuu cha Nairobi  

 S.L.P. 19676-00202  

 KNH, Nairobi  

            Rununu: 0728019378 (wazi usiku na mchana)  

            Barua pepe: kmaweu82@gmail.com  

Sehemu ya Pili: Cheti cha Kibali (siri baada ya kutiwa sahihi) Nambari Maalum_______  

Mimi …………………………………………………..................................…. ninakubali kwa 

hiari kuhusishwa kwa utafiti unaoendelezwa na Dkt. Muriithi Crispus Mwangi kuambatana 

na maelezo yeye mwenyewe/ msaidizi wake amenipa. Ninaelewa kwamba nimehusishwa 

kwa hiari na kwamba niko huru kujiondoa wakati wowote nitakao hata bila sababu, na hii 

haitaathiri kwa namna yoyote matibabu ipasayo. Aidha naelewa kwamba matokeo ya utafiti 

huu huenda usi nifaidi binafsi lakini huenda ukawa wa manufaa siku zijazo kwa waathiriwa 

wa moto kama nilivyo. Kuna uwezekano utafiti huu utaongeza maarifa kwa taaluma ya 

utabibu kuhusu “UPUNGUFU WA DAMU KUGANDA KATIKA WAGONJWA 

WALIOUMIA MIFUPA SANA KATIKA HOSPITALI YA  

KENYATTA”  

  
SAHIHI (KIBALI HALISI) ……………………………………   

                                    (Mgonjwa/jamaa)  

Tarehe....................................................................................  

      Siku/mwezi/mwaka  
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KIBALI MAALUM ……………….......................…………                                          

                            

Tarehe ……………………………………………………………  

                               Siku/mwezi/mwaka  

Taarifa ya shahidi ya makubaliano na mhusika asiyejua kusoma  

Nimeshuhudia mgonjwa akisomewa kwa njia inayoeleweka kwa rahisi, naye akapewa fursa 

nzuri ya kuulaza maswali. Nina dhibitisha mhusika alipeana kibali kwa hiari yake 

mwenyewe.  

Jina  la  

shahidi....................................…………………………………………………………………                            

Sahihi  la  

shahidi.....................................…………………………………………………………….   

Tarehe............................................................………………………………………………  

       Siku/mwezi/mwaka  

Sehemu ya tatu:  Taarifa ya Mtafiti   

 Nimesomea mhusika na kadiri ya uwezo wangu kumuelewesha yafuatayo:  

• Habari zozote zitokazo kwake zitawekwa siri.  
• Kukataa kupeana kibali cha kuhusishwa kwa utafiti huu haitaathiri matibabu 

anayostahili.  

Matokeo ya utafiti huu kwa jumla utachapishwa katika jarida la kisayansi au utabibu ama 

upasuaji kuweza kuchangia maarifa ya “UPUNGUFU WA DAMU KUGANDA KATIKA  

WAGONJWA  WALIOUMIA  MIFUPA  SANA KATIKA 
HOSPITALI  YA KENYATTA”  

  

  

  

  

  

Chapa cha kidole gumba cha  

kushoto kwa wasio na elimu  
  

  ya kusoma na kuandika  
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 Nimehakikisha kwamba mhusika amepewa fursa kamili ya kuuliza maswali kuhusu 

kuhusika kwake kwa utafiti huu na kwamba kwa kadiri ya uwezo wangu 

nimemuelewesha ipasavyo.  

 Ninahakiki kwamba mhusika hajalazimishwa kupeana kibali kuhusika kwenye utafiti huu 
bali amekubali kwa hiari.   

  

Nakala ya kibali hiki kimewasilishwa kwa mhusika naye akatia sahihi ipasayvo.   

  

Jina  la  mtafiti  aliyepewa  kibali  cha 

mhusika………………………………………………………  

Sahihi  ya  mtafiti  

mhusika.........................................………………………………………………   

Tarehe………………………………………………………………………………………  
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C.  DATA COLLECTION SHEET  

Date………..  NO………  AGE… …  Gender……. .  Mechanism of  
Injury…………………………………… 
….  

Date and time if injury  
......................................................  

Duration before presenting to  
KNH……………………..  

Mode of arrival to the hospital:  

1. Referral from another facility...............  

2. Brought by paramedics..................  

3. Brought by police................  

4. Brought by relatives.................  
Vital signs at first contact; Temperature........................  

Blood pressure....................  

Pulse rate.........................  

Respiratory rate.................  

Type of Injury: Blunt force………….  Penetrating force……………..  

Coagulation profile at admission:  

                       APTT-  

                       PT-  

                       INR-             

                        Hb-  

AIS SCORE at 
admission:  

  

  

   

Type of fluid(s) received prior to 
blood sample 
collection..................................... ....  

Amount of fluid  
received......................................  

  

Outcome:  Day 0                  Day 7            Day 14  

Blood transfusion and amount         

Creatinine level        

Heaemoglobin level        

Other        

NOTES:      
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D. ABBREVIATED INJURY SCALE  

   



88 The Journal of Trauma January J 988

«4
■I MOW

1 
MOOS RATI

3

MOT LIf”tSLw«mi>k
4 

atVBRE
IKI nmSATtMlMG

NtlflbCMFflur’Mti r 
It Mo4 tram

WM W»n 
• tth m Fractere 
K il'0K*t'»«

l*»ii ’'no etc'dr-l

cflcuMed; <•• ba ”>J*efl 
by rtrui bt’mii 

unriyot lea MCI «l or 
’‘m'r ebvll I'KlM'l 
IttyvptS rontioion 
Poc*'i' altobl 
Diilocation ar Araclara
W’Mot «r irtmwt 
P”K»** flf C-lfllM

Iractara 1 t?tS» C-tF-r*

Ur.PHIaatrttt i-b *t 
IMCSmciSatattt •• »*• «»W
Mtrp’agitel del'til

Fractare bate «• Mt'l
t«*r '-*.1*1 tnmpojoa tr teerttted 
•♦oh **•«•*•

£ar»bral c*«t*nlatM*birat^«ti4 
r*«arrMef

latKai iaa»Arr1wba%‘» carat'd A.
CoMeitc* lar«*o. atjr^o 
te*r lal ear# ctrHot’cr< 
Dlefacatina ar ‘ractora rr» 4*i<M 

6<»O, dadit a <r latef c< C-tpina
Cawra«ti«n fract-X* *1 *erif|ra 
V »?W attar Inr *••«»{

iocenor 'aovri* I S nrs 
•Hb Mu’a tJH'c t 
rtrirvi»MM 6 c« mi 
Aaarep-'ato rr»^**ko vol> 

to eo'M,i trtoooM 
I'otlorod bball •’!» 

AeareM'O* •? tern 
bj’O e* 1'llk* loll 

Infroeronio' »m»two 
II

InceMirl* errotro' rarfl 
lev »•

I orrM*«l <*•»•
intifla) <Mr<,i»rt»b»\rt 
rorotib A «rlb »»ur»

IXMM’avVMkt *IU» 
•Mpprsariaie m*omm

OMOV:<8tfl »H bro
Irptfl He* lAjory 
lr<rat»e«'4l *NtaM
•lOOcr 

■t*©'rtc cervical earfl
i»o tran -4 rr Ml a*

FA
C

S

C«rn*a* ab'irc* 
t*>. IAM«* UcrralTfr 
•atbl v *a«l 'Hilat 
'••jo* ’rafter*

TflflCA f'4t1u’t?*rj - 
aim ar di Herat • »•

Jn»m. orvt*, 
sjbccnflrlor ■artdnlt* 
tract***

Kiri 1 Irartara
St (atal/c»*«aal 
lararatino

ipnc eerya iact*4i <«r 
•V«»t II tractor*

iat*t 111 »*attor*

1
Rib tractu’*# 
TMraC’l «•»•< «*«’•

Sterna’ contiMO*

*•♦1 «l$ I r
HMcUtai »HR 

tWH
ar A o'aHMl'M

7-1 rib t'arUr?** 
Ste'r*X fraito** 
flio’erot'oe er tractor* 

tfOCvl «r trantorrt 
preen t r-%p'T» 

N>«|r <4B»re5«l<H
• rector* rVOt' f-opine

taataMM/lar. «| Icfer 
imlatrrol n* <r p'lMro* 
Harwor '4Ur»

•4 r«> rract-artsm 
t*CI*a' IrorlM’ror lar.'tarrro*^',
Vote I a* »an «r >er<ooi«atr * 

(••olat’ar teo-a «inar 
Sulixat’CA <r traewe ♦* 'carta 
bid/, weict* tr 4«c*t a* |.*> »r 

C9^r***-cn frsetor* •( .rrtrer,
» npr* X»*n r*.^»t

Car« ciMLaaiqr* .»th t<-a>ve*>1 
MXnlvaual

•MKHobar l*M (C*>1WVt« 
er loeerotifln

• 0‘MHUMl’M* 
I'lot. ♦’p' IM'40 
riaii <wet< 
••MCAM-41 comLoO’O" 
'•rfo* rm»io 
•oM-’.ho’oo »|tJM rc 
frorkea’ Fraci-Xf 
|o(io»l aar'ie tear 
•ojer lac tUxlo.ion

"o»s» vnt-r laceration
(orfl’AC lea»4».’M
Mlarefl Vaockvt/trachea
tla‘* (Mbit *»4l. born
’•flairin, •r-’OA'Cl) 
vaaetrt

Lo’r»bttrorn ire*’|t <an
*»'i abjr I#M lor.r'ot'CTM
• 1 to tenveo p1 IMraa

»|l>»ft %*MOfa’ 
tnrfl laterolopn <r
rorn’Ke CM* leva*

it iaa*>-M1* A. 
•coMloto rarfl »)«»w

AMrWanftpatriion 
luM’Ficla’ lor. 
U'ttw«. oa«lna. 
«ulaa. »•'”*»*• 

M'bfl «*a‘» 
•materia

r-aatH'^Aea. tacbCMipe 
ilyxuh, flurtrrj, ia 

treat*r othmi
• ••ar en-Uvoni'iat

» «*er. ’ \l»raw
intron

lj't.5'0* •oMM**Kt»l<>'
O’Hecot-aa or t'oetkr* 
ttihoul a* Vaoiae*!* 
9'Keil t-«eln»

•■-•tr w«w«t
• rtciM*e a^W) . wnr 

•tot **»t »*hXF

’.*» iac ah<4Mrm<o»ea?»actv* 
*r»terat«ar SSiMrv»«rtrr,/frl4ddrr 
arrsrrforeerra

■ajar co«tal itrVir mm’ -ar ••to 
■ajcr rrssel Mbfl , i» • 3*r>H»

•I0X ce a» a !<>*•?/1i«*-A»iee*«/*aor 
Mt Mr ill at A. «r a iM«raC'«a
• •t»oe«-' Sara«' ««^*rioaa
0>l'MAl*rt er tractor* al IMIna 

bo I) •w»t or arflirl* |f I M>«r
(»»<«$'■»• trMtXa »l errtotro 

-.’tl ortrrinr •ot|*t
[ora cantMS t'OTM ••are tigao

Farter otrtt ttaaaetb 
e« 0 de*r«/1 e 1 o<* c ec t •• 

Far* tret •«• tn our
•flit HOMCMb’ oMa* 
U/vrnUrHrMhro 

"ajar lire' l«**at<en 
•oior • liar * ar a lac 
KW’et* «*4 SF«ari*» 
FtareMfli abrupt mo

Major lac *«t» title* toil 
tr flrov* rfloloat-’al 'tn 
r/ AoaflflrMV/calOA/rrcto* 

CeOMlea -o^ture lle»r 
opi tra/b idMa/poAc'eav 

'oM'rle rorfl lotion

•attM
VM

W

CMWH ?!»• 
s»ou‘fl*'. *r>i(, 
Ort If

f'«!<j'r?dl 0ljt4t'Cn 
r.norr io-

Hrtfs • [ ■'
oAtw'ler. el Hr 
f*wr arill. hip 
•Mia <W.

’’Kiff u**re\4 n*
.'•*••, *•!»/•. t'b’o*. 
rlarir'r. KAH’r. 
• - a''.anvil
larva'e ortatanolt. 
Mb'k Ml »♦ oop'o 
palv’t *ractur» 

OttOCat•<* MM
or^ibar, A-C lairrt 

*a|<r ntec leMroam l« 
iw.iaa tram*Mr lac. 
ioiitarF. breo«ai, 
tOO*•till A; 1l>r,.
'W’l'. oobi’teat v

oelr’f I'Ktorr
’rocUrac
Culet ar ten •rnsraM >r/bravA*» 
lalTo *»*• a’ *K>e* rotreotf, 

aneotaetQR
• oaljro a-wo l<M«*Mt 
Sciatic error lac*-otte- 
t*t■ml t«a»^*i*or lac *f*or4l 4 
Ma>ar lac • tbesoobM’l o’ 4-r •»* 
>j> iteal ». boii'arr, 
>ac"1ral er ’0*3'4) 4

•elate treM *»aile*r 
Tro»*aC.r otorr are* 

oMkIo! ••*'<•*$• IMJflM 
■o|<* 'areratwa 
t«4kxa) •* varbial

1

•*'•!< t’»’*

*•« MS 1 tl \
Imoo <r ar la'VO 1 
I Men. r sflerefl j

ttuvHV.inloVOM 
*?$<••* ••Lt'hr’l 
•50 <a t* boo 
'••art.ciai >Mn.
«S t* re 'acr.’Mrd
• .-* ,r »-.<,

1* tv<’ op 14 IMS 
?“<*■)• bvre/fltfllfl*

• •JoFe^M lot Mtf

*ftravae<JC9et«M«m 
».*S t* o* laca t* MM 
•M3 ra on *>O

•s r» c* ’act •* **M 
»(0 <a m «,«,

?■ ar ar drQiaoitf
lajary 10- lit 1* 
total bndr

r (r )' born «r cegln/'M '*M»f 
n-m »< 1*1 •> buv

?• or r M'» or 
ir’u'r 

>j Wt lot41 QMfl

r r* r urn er 
Cr*lo»>M '»»>4r> 
40-Wb total >»ey

A||-» mu ;<■» IflJUK
•Ul-W'ICAL.’ ASMCHD

MfbOtMC* C*aS» cr*ibi/l acerAt igo brom »l*o
tlreapitat Im 
Ca*fl <*•$»/!«*»at ‘e* v teCo* traMoctrto
•'th o’ eithcut Fracture flor aba«e

!M3!Al talal ut»tru<t9 aorta
(M? aastHalf

ASKfffl fHW I’aowctifl*

ll-IIM ?’ ar T bam «r OtfllOr M tn>Hf W r.S.S.

|S| | 11 IE

itt *t Se JEHr ts -tn::- :::=.-•

wy mui" xmi.uj

L'U_«a!-!KJ2! M.!- XW .'StBAH

r*CC _ ______ ______
i-HHE

txXaa

ASt’FflVK C0M««n

(iratMintvKivic ;i«at
_.Je

tm»W . _______ c=:SE

flGURl 1

58



59  
  

E.  STUDY TIME FRAME: GNATT CHART  
Activity  June 

2020  
July 
2020  

Aug 
2020  

Sept 
2020  

Oct 
2020  

Dec 
2020  

Jan 
2021  

Feb 
2021  

March 
2021  

April 
2021  

Proposal   

development   
        

  

            

Ethical  
Approval   
  

                  

Data collection   
  

                    

  

  

Data Analysis   
  

                  

Dissertation  
Writing and  
presentation   

                      

  

  

  

  

  

  

F.  STUDY BUDGET  
Funded by principal researcher            

ITEM  COST (KSH)  
Research fee (KNH/ERC)  2500/=  
Stationery, printing and binding  10,000/=  
Laboratory charges  120,000/=  
Statistician plus Assistant  50,000/=  
Contingencies  10,000/=  
Total  192,500/=  
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G.  KNH/ UON ETHICS AND RESEARCH COMMITTEE 
APPROVAL  

  

  

  



KNH. UoN ERC websitehM^^
For more deta Is consult the 

Yours sincerely,

SECRETARY, KNH-UoN erc

c.c. The Principal, College of Health Sciences. UoN

The Senior Director, CS, KNH
The Chairperson, KNH- UoN ERC
The Assistant Director, Health Information Dept, KNH
The Dean, School of Medicine, UoN
The Chair. Dept, of Orthopaedic Surgery, UoN
Supervisors: Dr. Vincent Muoki Mutiso, Dept, of Orthopaedic Surgery, UoN

Dr. Edward Gakuya. Division of Orthopaedics. Kenyatta N. Hospital
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H.  KNH STUDY REGISTRATION CERTIFICATE  
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I.  ORIGINALITY REPORT  
  

  




