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ABSTRACT 

Cefazolin, a commonly used antibiotic in 

clinical practice, has been associated with 

coagulation disorders, including 

hypoprothrombinemia and elevated 

international normalized ratio (INR) in the 

absence of vitamin K antagonist 

administration. However, these cases often 

involve patients with renal dysfunction or 

malnutrition. We present a unique case of a 

66-year-old male with severe cefazolin-

associated coagulopathy despite normal 

kidney function. The patient had a complex 

medical history, including heart failure with 

preserved ejection fraction and rheumatoid 

arthritis on immunosuppression therapy. He 

was initially admitted to the hospital with 

COVID-19, acute pulmonary embolism, and 

non-ST-segment elevation myocardial 

infarction. Subsequently, he developed 

methicillin-sensitive Staphylococcus aureus 

bacteremia and epidural abscesses, for which 

high-dose cefazolin was initiated. The patient 

presented with gross hematuria and 

hematochezia, along with an elevated INR 

and prolonged prothrombin time. Despite 

holding rivaroxaban, his coagulation profile 

remained abnormal. After vitamin K 

administration and discontinuation of 

cefazolin, the INR quickly corrected. This 

case highlights the need for monitoring 

cefazolin therapy in patients with 

hemorrhagic complications to assess for 

coagulopathy.   

INTRODUCTION 

Cefazolin is a first-generation cephalosporin 

antibiotic used widely in clinical practice. It 

is commonly used for surgical antimicrobial 

prophylaxis, to treat non-purulent cellulitis 

and considered a first-line agent to treat blood 

stream infections caused by methicillin-

susceptible Staphylococcus aureus (MSSA) 

based on meta-analyses demonstrating a 

mortality benefit compared to anti-

staphylococcal penicillins.1, 2 Although rare, 

cefazolin has been associated with abnormal 

coagulation parameters, specifically 

elevation of PT/INR.  
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The exact mechanism of 

anticoagulation exerted by cefazolin is 

unclear. There are two proposed 

mechanisms: (1) second- and third-

generation cephalosporins containing a N-

methyl-thiotetrazole (NMTT) side chain or 

cephalosporins containing a methyl-

thiadiazole (MTD) side chain (specific to 

cefazolin) inhibit vitamin K epoxide 

reductase. Similarly, warfarin produces an 

anticoagulant effect by inhibiting vitamin K 

epoxide reductase and vitamin K reductase, 

leading to decreased levels of vitamin K, an 

essential cofactor for production of 

coagulation factors II, VII, IX, and X as well 

as protein C and protein S. (2) Antibiotic 

induced alterations in gut microbiota, which 

serve as a major source of vitamin K.  

There have been at least 12 

documented cases of suspected cefazolin-

associated coagulopathy.3-11 Nearly all have 

been associated with a concurrent acute 

kidney injury or end stage renal disease. This 

case (along with a case presented by Smith et 

al.) is unique, as a coagulopathy developed in 

the setting of preserved kidney function.  

 

CASE PRESENTATION 

This case is a 66-year-old male with a past 

medical history of heart failure with 

preserved ejection fraction (LVEF 50-55%), 

hypertension, gout, rheumatoid arthritis on 

immunosuppression, and peripheral artery 

disease, who had two recent complex 

hospitalizations prior to presenting with gross 

hematuria and hematochezia. Six weeks prior 

to this admission, he was treated at an outside 

hospital for COVID-19, deep vein 

thrombosis (DVT) of the right popliteal and 

peroneal veins, acute pulmonary embolism 

(PE), and non-ST-segment elevation 

myocardial infarction. He received 

anticoagulation therapy with an 

unfractionated heparin infusion and 

underwent cardiac catheterization with 

placement of a drug-eluting stent for a 99% 

stenosis of the left anterior descending artery. 

He was started on dual antiplatelet therapy 

with ticagrelor and aspirin 81 mg daily (for 

15 days followed by ticagrelor alone for the 

intended duration of one year) in addition to 

the recommended 21-day rivaroxaban 

loading dose regimen for his acute DVT and 

PE. Additionally, he received remdesivir and 

dexamethasone for COVID-19 treatment. 

Two days after discharge, he presented with 

septic shock due to methicillin-sensitive 

Staphylococcus aureus bacteremia and 

epidural abscesses that resulted in lower 

extremity hemiparesis and neurogenic 

bladder, for which he received high-dose 

intravenous cefazolin (3 gm intravenous 

every 8 hours) with a planned therapy 

duration of six weeks. He was discharged to 

an inpatient rehab facility but presented again 

two days later with gross hematuria and 

hematochezia.  

Laboratory studies upon admission 

were notable for hemoglobin 8.8 gm/dL 

(from 11.2 gm/dL on recent discharge), an 

elevated INR of 5.26, and prolonged 

prothrombin time (PT) of 59.8 seconds 

(baseline INR at the outside hospital three 

weeks prior was 0.95). A serum creatinine at 

the time of admission was 1.1 mg/dL and 

remained normal (range 0.8 - 1.1 mg/dL) 

throughout his entire stay with hemorrhagic 

complications.  

Just before admission, he was 

receiving rivaroxaban and ticagrelor (aspirin 

had been stopped as directed 2 weeks after 

coronary drug-eluting stent placement). 

Rivaroxaban and ticagrelor were initially 

held, and a cangrelor infusion was initiated 

due to the high risk of in-stent thrombosis 

while holding oral antiplatelet therapy. An 

inferior vena cava filter was placed given 

recent diagnosis of DVT/PE and 

contraindication to anticoagulation with 

active bleeding.  
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Urology was consulted for evaluation 

of hematuria, and continuous bladder 

irrigation was initiated. Despite 

discontinuing rivaroxaban, a repeat INR level 

continued to increase daily. Gross hematuria 

persisted, and by hospitalization day four, 

more than four days since the last 

rivaroxaban administration, the INR peaked 

beyond limits of detection (>10). 

Hematology was consulted. To evaluate for 

delayed clearance of rivaroxaban as a 

potential cause of coagulopathy, a non-

specific anti-Xa level assay was performed, 

which was undetectable (<4 IU/mL; 

reference range 0.30-0.70) and strongly 

argued against delayed drug clearance. A 

partial thromboplastin time (PTT) mixing 

study resulted as 46 seconds (reference range 

25.1 - 36.5 seconds), which is prolonged and 

is consistent with the presence of a 

coagulation inhibitor, given the correction 

after mixing with normal pooled plasma to 31 

seconds. 

 

 

 

 

 

Cefazolin-associated coagulopathy 

was suspected; cefazolin was discontinued, 

and linezolid was initiated for treatment for 

MSSA infection. The patient was given oral 

phytonadione (Vitamin K) 15 mg divided in 

two doses on day four of hospitalization. His 

INR subsequently declined to 4.0 on day five, 

1.4 on day six, and 1.2 on day seven (Figure 

1). The hematuria and hematochezia 

improved. However, he did have recurrence 

of gross hematuria while receiving 

continuous intravenous cangrelor infusion. 

Given his previous history of prostate cancer 

with radiation, he was suspected to have 

radiation cystitis. The patient was offered 

hyperbaric treatment but declined due to 

claustrophobia. Additional efforts to treat the 

gross hematuria, including continuous 

bladder irrigation, cystoscopy with 

fulguration, and local aminocaproic acid, 

were unsuccessful. Given his intractable 

gross hematuria requiring frequent blood 

transfusions and significant quality of life 

impairment from recent lower extremity 

hemiparesis that left him bedbound, the 

patient elected to pursue comfort measures 

only and was discharged home with hospice 

services.  

 

 

Figure 1. INR Trend During Patient’s 

Hospital Admission 
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DISCUSSION 

 

Cefazolin-induced coagulopathy has been 

previously reported, but most cases involve 

patients with renal dysfunction or 

malnutrition. Our case is unique as the patient 

developed severe coagulopathy despite 

preserved kidney function throughout the 

hospitalization. Given the protracted course 

of illness in this patient and prolonged 

nothing-by-mouth status, there may have 

been a component of protein-calorie 

malnutrition that contributed to inadequate 

coagulation factor synthesis. 

In contrast to previous case reports, 

this patient also received a higher dose of 

cefazolin (3 gm IV every 8 hours) due to 

obesity, with a documented actual body 

weight of 159 kilograms. This may suggest 

there is a dose-response relationship with 

cefazolin-induced coagulopathy, but there is 

a lack of evidence to support or refute this 

hypothesis. A large multi-center, 

retrospective analysis of high dose cefazolin 

for treatment of bacteremia in obese patients 

demonstrated a similar safety profile to a 

standard dosing regimen of 1 gm IV every 8 

hours.13 

The International Normalized Ratio 

(INR) provides a standard of prothrombin 

times (PT) across laboratories testing 

therapeutic efficacy of vitamin K antagonists. 

Interpreting an abnormal INR outside the 

context of vitamin K antagonism is 

challenging. For example, an elevated INR 

has not proven clinically reliable in 

predicting hemorrhagic complications in 

conditions like chronic liver disease or 

congenital coagulation protein 

deficiencies.14, 15 Interpreting elevated 

PT/INR values is also difficult in relation to 

direct oral anticoagulant (DOAC) use. 

Prompt resolution of a severely elevated INR 

with administration of vitamin K is 

commonly reported in suspected cefazolin-

induced coagulopathy and provides indirect 

evidence that cefazolin may mimic the 

mechanism of action of vitamin K antagonist. 

In this case, the concomitant use of 

antiplatelet and anticoagulant medications 

very likely contributed to hemorrhagic 

complications irrespective of abnormal 

coagulation parameters.  

This case highlights the importance of 

considering cefazolin-associated 

coagulopathy in patients treated with 

cefazolin therapy who have active 

hemorrhage, even in the absence of renal 

dysfunction. Further, it is important to 

recognize that cefazolin can cause a 

significantly elevated PT/INR, irrespective of 

presence of active hemorrhage. Clinicians 

should be aware of the potential for severe 

cefazolin-associated coagulopathy and 

consider close monitoring and appropriate 

interventions, such as early vitamin K 

supplementation to prevent complications. 
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