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Peripheral intravenous Ceftriaxone administration can cause upper
extremity deep vein thrombosis in patients with heart failure
Intravenous antibiotics and thrombosis
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Abstract
Upper extremity deep vein thrombosis (UE-DVT) can result in pulmonary embolism in one in three patients and entails a high risk of mortality. UE-DVT has
to date generally been linked to central venous catheter use and malignancy. Until today, there have been no previous reports of an increased risk of UE-DVT
related to peripheral intravenous Ceftriaxone administration in patients with only heart failure (HF) as a risk factor.
We report a case of UE-DVT developing following iv administration of Ceftriaxone via a peripheral cannula with no provoking factor other than HF. This case
showed us that Ceftriaxone administered via simple peripheral IV cannula can cause UE-DVT in cases with severe HF. Peripheral intravenous administration of
Ceftriaxone may need to be avoided in patients with severe HF.
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Intravenous antibiotics and thrombosis

Introduction
Upper extremity deep vein thrombosis (UE-DVT) is a rare
clinical entity, representing 1-4% of all deep vein thromboses
(DVTs) [1]. In addition to local extremity discomfort, it entails
a high risk of mortality as a cause of pulmonary embolism in
one in three patients [2]. UE-DVT is classified into two groups.
Primary UE-DVT occurs in association with idiopathic causes
and anatomical variants, and is rare, with an annual incidence of
1-2/100.000 in the general population [1,3]. Secondary UE-DVT
frequently occurs in association with one or more predisposing
factors [3] and constitutes approximately 80-90% of all UE-DVT
cases [4]. The most common predisposing factors for secondary
UE-DVT are central venous cannulation and/or prothrombotic
conditions, although kidney failure, history of DVT, history of
trauma or surgery, heart failure (HF), and neurological diseases,
which are predisposing factors for all DVTs, also constitute risk
factors for UE-DVT [3].
Some medications are also known to be linked to UE-DVT [5].
However, we encountered no previous studies or case reports of
an increased risk of DVT with Ceftriaxone use via the peripheral
intravenous (IV) route in cases of HF.
We report a case of UE-DVT, which developed following
Ceftriaxone administration via the peripheral IV route in a
patient with no identified provoking factor for DVT other than
HF. This case is reported since it involves a novel side-effect
that may limit the use of Ceftriaxone via the peripheral route or
else require particular care in patients with HF.
Case Report
A 56-year-old man presented to the emergency department
(ED) due to pain and swelling in the right arm. He had only
a history of coronary artery disease and subsequent HF.
There was a history of chronic use of aspirin and ramipril +
hydrochlorothiazide. There was no history of smoking, and
no any other illegal substance or drug use. A detailed history
revealed that the patient had presented to our hospital ED three
days previously due to cough, fever and respiratory difficulty,
and that pneumonia was diagnosed after tests. The patient was
injected with 2 gr of Ceftriaxone in 150 cc of isotonic saline
through a peripheral IV cannula in the right arm, and the patient
was discharged with Ciprofloxacin group oral antibiotics. No
other drug was administered through the same vascular access,
and the cannula was removed during discharge. The patient
again presented to ED with pain and redness in the right arm
and with aggravated dyspnea. Extremity examination revealed
a rash and edema beginning from the earlier cannula insertion
site in the antecubital region of the right arm and extending
toward the arm (Figure 1 a, b).
Bedside ultrasound for assessment of heart revealed a severely
reduced left ventricular systolic function, biatrial dilatation and
pleural effusion (Figure 2 a, b, c). Bedside ultrasound for vascular
assessment of upper extremity revealed thrombophlebitis at the
cephalic and basilic veins and UE-DVT at the subclavian, brachial
and axillary veins (Figure 3). On thoracic CT angiography, there
was no pulmonary embolism, while pneumonic infiltration and
consolidation were determined in the upper lobe of the right
lung, together with bilateral pleural effusion.
The patient was hospitalized. No Mycobacterium tuberculosis
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Figure 1a. Redness and swelling are seen at the entrance of the peripheral intravenous cannula in the right arm; 1b. It appears that the
redness and swelling reach up to the axilla of the right arm

Figure 2a. Left ventricular function assessment at parasternal short
axis with Teichholz method revealed the severe reduced left ventricle
ejection fraction; 2b. Echocardiographic assessment at apical fourchamber view revealed biatrial dilatation, signs of dilated cardiomyopathy, and pericardial effusion around the right atrium; 2c. At
right-sided pleural assessment revealed massive pleural effusion

Figure 3. Bedside vascular ultrasound revealed thrombophlebitis at
the basilic vein and deep venous thrombosis at the brachial vein
Bedside ultrasound for vascular assessment of upper extremity revealed thrombophlebitis beginning from the cephalic vein and progressing inside the subclavian vein, and beginning at the basilic vein
and extending inside the axillary vein, also including the brachial vein.
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complex, Streptococcus pneumoniae, Staphylococcus aureus,
Haemophilus influenzae, Moraxella catarrhalis, and Klebsiella
pneumoniae growth was observed in sputum and blood cultures.
Anti-HCV, Anti HIV, HBSAG, HIV Ag / Ab, and Anti HBc IgM values
were negative. The patient’s homocysteine was within normal
limits at 10.70 umol/L, Anti-ds DNA tested using IFT and EIA
was negative, and anti-Beta2 glycoprotein 1 antibody IgM
(1.23 U/ml) and IgG (4.32 U/ml) levels were negative. The lupus
anticoagulant confirmatory test was negative, p-ANCA (1.36
U/ml), c-ANCA (0.32 U/ml), antinuclear antibody (FANA) (IFA),
ACA IgM (1.84 GPL/ml) and IgG (2.7 GPL/ml) were negative,
antithrombin, protein C and protein S levels were within normal
ranges, and activate protein C was greater than 2.1. Since
activated protein C resistance was not determined. A signed
consent form was obtained from the patient.
Discussion
Genetic or acquired thrombophilic disorders leading to
hypercoagulation are estimated to increase the risk of UEDVT approximately 5-6-fold, although the mechanism by
which hypercoagulable states contributes to DVT formation is
still unclear [6]. Thrombophilic disorders include antithrombin
III, protein C and protein S deficiency, Factor V Leiden and
prothrombin gene G20210A polymorphism, antiphospholipid
antibodies (lupus anticoagulant and anti-cardiolipins) [6]. The
listed inherited thrombophilia disorders were subjected to
laboratory tests, with the exception of Factor V Leiden, and the
test results were negative for these. No need for genetic tests
for Factor V Leiden was felt in the absence of activated protein
C resistance and medical history.
Virchow’s triad is a widely recognized approach for explaining
the risk of DVT formation. According to Virchow’s triad,
in order for a clot to form on the vascular bed, either a
flaw must be present in the vascular endothelium, or the
blood flowing in the vascular bed must be impaired such as
to cause thrombophlebitis, or stasis and pooling must be
present in the region. Among these factors, impairment of the
vascular endothelium and blood damage frequently appear
in association with an acquired or genetic disease. However,
stasis can also cause DVT even in healthy individuals without
other risk factors following long journeys or major operations,
particularly in the lower extremities, which are more affected by
gravity. No inherited or acquired disease that might give rise to
either endothelial damage or thrombophilia was determined in
our patient, although HF capable of causing stasis was present.
However, thrombosis would be expected to form primarily in
the lower extremities that work against gravity in individuals
with a disease such as heart failure that reduces blood flow in
the entire body. In our case, thrombosis developed in the upper
extremity following IV drug administration and occurred in a
form following a vascular pattern, in other words, suggesting
superficial thrombophlebitis. It subsequently spread, causing
diffuse edema and pain in the proximal and medial aspects of
the upper extremity. This also suggests that a DVT developed
that proceeded from the superficial to the deep veins following
a superficial thrombophlebitis. It is stated in the prospectus
information that Ceftriaxone may cause <1% thrombophlebitis
(available at: https://www.rxlist.com/rocephin-drug.htm#side_
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effects). In subsequent checks, macrolide group antibiotic was
administered from the same vascular access from the other
arm, and the vascular access was changed at 2-3 days intervals.
The treatment continued in this manner, and no similar problem
was observed.
Chemical agents reported in the etiology of UE-DVT include
potassium chloride, diazepam, the antibiotics vancomycin and
oxacillin, and a significant proportion of chemotherapeutic
agents, and hypotonic (<250 mosm) and hypertonic (>350
mosm) solutions [5].
Even with these agents, DVT has
frequently been reported in association with central catheters
and malignancy, and in association with these drugs by the
peripheral route, superficial thrombophlebitis has been more
reported more than DVT [5].
Active infection can create a predisposition for thrombosis.
This risk has previously been reported in association with
infections growing in peripherally located central catheters [7].
The greatest association with thrombosis among systemic
infections has been reported with cytomegalovirus infection,
although underlying immunosuppression malignancy has been
reported in the majority of those cases [8].
Ceftriaxone administered via simple peripheral IV cannula
may result in UE-DVT in cases with severe HF with no other
risk factor. Therefore, it may be necessary to avoid applying
Ceftriaxone by the peripheral intravenous route in patients with
severe heart failure.
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