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Abstract

Fever in hospitalized patients requires timely identification of the underlying cause for appropriate
treatment. While laboratory tests and imaging studies are valuable, the significance of physical examination
should not be overlooked. We present a case of peripheral line-associated bloodstream infection that was
readily diagnosed through physical examination during an infectious disease consultation for fever of
unknown origin. It is important for busy physicians to prioritize physical examinations to prevent diagnostic
errors. Prompt and focused physical examinations contribute to improved patient outcomes and the
prevention of healthcare-associated infections.
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Introduction

Prompt identification of fever sources in hospitalized patients is crucial for appropriate management [1].
Physical examination remains essential despite advancements in laboratory and imaging technologies. Busy
healthcare settings often limit regular bedside examinations, leading to reliance on laboratory and imaging
data. Catheter-related bloodstream infections, including peripheral line-associated bloodstream infections
(PLABSISs), are common healthcare-associated infections [2,3]. These infections often arise from the
insertion. Any case of undifferentiated fever should be suspected of peripheral line-associated bloodstream
infection (PLABSI). However, it is important to note that the incidence of concomitant phlebitis can range
from 3% to 63% [4,5]. Moreover, it is important to acknowledge that there are instances where the presence
of phlebitis may be overlooked without direct examination. We present a case where the source of fever
remained unknown until a focused physical examination was conducted.

Case Presentation

A 65-year-old Japanese woman with no past medical history found in cardiac arrest was admitted to our
hospital. In the emergency room, she received adrenaline and achieved return of spontaneous circulation
(ROSC) after cardiopulmonary resuscitation (CPR). However, her level of consciousness did not improve, and
she remained bedridden. On the day 12th of hospitalization, she had a fever and high C-reactive protein on
the 12th day of hospitalization.

On physical examination, her blood pressure was 120/56 mmHg, pulse rate was 98 beats per minute, body
temperature was 37.8°C, respiratory rate was 20 breaths per minute, and oxygen saturation was 96% in room
air. The physical examination results were unremarkable except for a 2/6 holosystolic murmur in the left
fourth intercostal space radiating to the axilla.

Laboratory investigations showed white blood cell count, 8,980/uL (normal range: 3,500-

9,000/uL); hemoglobin, 11.3 g/dL (normal range: 13-17 g/dL), and platelet, 159,000/uL (normal range:
140,000-340,000/uL). Evaluation of serum chemistry revealed the following: blood urea nitrogen, 18 mg/dL
(normal range: 8.0-20.0 mg/dL); creatinine, 0.6 mg/dL (normal range: 0.6-1.0 mg/dL); sodium, 134 mEq/L
(normal range: 0-0.2 mg/dL); potassium, 4.7 mEq/L (normal range: 0-0.2 mg/dL); chloride, 111 mEq/L
(normal range: 0-0.2 mg/dL); albumin, 2.5 g/dL (normal range: 4.1-5.1 g/dL); total protein, 6.0 g/dL (normal
range: 6.6-8.1 g/dL); aspartate aminotransferase, 45 IU/L (normal range: 13-30 IU/dL); alanine
aminotransferase, 40 IU/L (normal range: 10-42 U/L); lactate dehydrogenase, 164 IU/L (normal range: 124-
222 U/L); alkaline phosphatase, (normal range: 38-113 mg/dL); total bilirubin, 0.6 mg/dL (normal range: 0.4-
1.5 mg/dL); glucose, 111 mg/dL (normal range: 73-109 mg/dL); and C-reactive protein, 8.6 mg/dL (normal
range: 0-0.2 mg/dL). Urinalysis was normal. No significant findings were observed on the chest X-ray, and
the patient was placed under observation after two sets of blood cultures were obtained.
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On day 13, vancomycin was initiated after two sets of blood cultures were detected. Gram-positive bacillus
was detected in two sets of blood cultures. Transthoracic echocardiography showed no vegetation, and
computed tomography of the chest and abdomen revealed no lesions that could be the source of infection.
Urinary analysis was normal. On day 15, Bacillus cereus is identified in two sets of blood cultures, and an
infectious diseases consultation was performed due to the unknown focus of B. cereus bacteremia. On
physical examination, erythema and swelling consistent with the site of the indwelling peripheral catheter
and the intravenous route were observed, where the patient was administered daily amino acid preparation
(Figure ).

The patient was diagnosed with peripheral line-associated bloodstream infection (PLABSI) due to B. cereus.
The isolates of B. cereus exhibited susceptibility to meropenem, levofloxacin, minocycline, and vancomycin.
However, the isolate from our patient was resistant to ampicillin, cefazoline, ceftriaxone, and cefepime. The
peripheral catheter was removed, and a follow-up blood culture was negative. Based on susceptibility
results, the patient was successfully treated with a 14-day course of vancomycin (750 mg every 12 hours).
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FIGURE 1: Redness on the left forearm at presentation

Discussion

Catheter-related bloodstream infections, including PLABSIs, are frequently encountered as healthcare-
associated infections within hospital settings [2,3]. In this case, the patient was receiving amino acid
preparations intravenously, and B. cereus was detected from two sets of blood cultures, leading to the
diagnosis of peripheral line-associated bloodstream infections (PLABSIs). Bacillus cereus, which is typically
regarded as a contaminant, can also cause peripheral line-associated bloodstream infections [4,5]. In a case-
control study utilizing data from eight Japanese hospitals published in 2017, peripheral line insertion
(adjusted odds ratio: 213.7, 95% confidence interval: 23.7-1924.6) and amino acid preparations (adjusted
odds ratio: 41.6, 95% confidence interval: 4.2-411.7) were identified as risk factors for catheter-related
bloodstream infections caused by B. cereus [6].

In this case, the physicians were unable to perform daily physical examinations due to their heavy workload.
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Nevertheless, the infectious diseases physician promptly identified the underlying cause of the fever upon
conducting a thorough examination of the patient. For example, in cases of Staphylococcus aureus
bloodstream infection (SAB), consultations conducted at the bedside have been associated with better
outcomes compared to informal telephone consultations [7]. Bedside consultations have been associated
with lower mortality rates compared to telephone consultations (odds ratio: 0.09, 95% confidence interval:
0.02-0.49) [7]. Thorough physical examination findings are critical in identifying the underlying cause of
fever, including SAB and PLABSIs. These findings highlight the significance of conducting comprehensive
physical examinations before diagnosing fever of unknown origin. Based on our experience of a missed case
that could have been detected with a physical examination, we strongly advocate for healthcare providers to
prioritize and perform a focused physical examination, even in busy settings. It is crucial to actively inspect
and evaluate the catheter insertion sites in patients with indwelling catheters to prevent complications.

Fever of unknown origin has multiple potential causes, necessitating detailed medical history taking and
physical examination. Previous studies have suggested focusing on conditions such as arthritis, cervical
lymphadenopathy, respiratory distress with hypoxia, and ocular symptoms [8]. In cases where physical
examination findings are overlooked, it is important to recognize that peripheral line-associated
bloodstream infections may be a potential cause of fever of unknown origin. Busy physicians may find it
difficult to visit their patients' bedside and perform daily physical examinations. In such cases, decisions
may be based on blood sampling data or imaging studies in electronic medical records. While this approach
is often successful, in some cases, such as this case, the physical examination remains the key to the
diagnosis of the origin of fever. Physicians should be aware that physical examination is still essential and
should perform focused and purposeful physical examinations to reduce diagnostic errors [9,10]. Physicians
must also be aware of the catheters inserted in their patients daily and remove unnecessary catheters [11].
This is particularly important during COVID-19, when physical examinations may be reduced [12].
Emphasizing the importance of focused and purposeful physical examinations and promoting a
multidisciplinary approach can contribute to improved patient outcomes and the prevention of healthcare-
associated infections.

Conclusions

We present a case of PLABSIs with an unknown fever source. This case serves as an example where the
failure to perform thorough physical examinations resulted in a diagnosis of fever of unknown origin. The
importance of conducting physical examinations promptly becomes evident, as the underlying cause could
have been identified with this approach. It highlights the significance of recognizing that physical
examination can provide immediate insights and guide diagnosis, emphasizing the need for physicians to
prioritize and diligently conduct focused physical examinations to avoid misdiagnosis or delays in
identifying the source of fever.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Haidar G, Singh N: Fever of unknown origin. N Engl ] Med. 2022, 386:463-77. 10.1056/NEJMra2111003

2. Magill SS, Edwards JR, Bamberg W, et al.: Multistate point-prevalence survey of health care-associated
infections. N Engl ] Med. 2014, 370:1198-208. 10.1056/NE]Moal306801

3. Mermel LA: Short-term peripheral venous catheter-related bloodstream infections: a systematic review . Clin
Infect Dis. 2017, 65:1757-62. 10.1093/cid/cix562

4. Guembe M, Pérez-Granda MJ, Capdevila JA, Barberan J, Pinilla B, Martin-Rabadan P, Bouza E: Nationwide
study on peripheral-venous-catheter-associated-bloodstream infections in internal medicine departments. |
Hosp Infect. 2017, 97:260-6. 10.1016/j.jhin.2017.07.008

5. Sato A, Nakamura I, Fujita H, et al.: Peripheral venous catheter-related bloodstream infection is associated
with severe complications and potential death: a retrospective observational study. BMC Infect Dis. 2017,
17:434. 10.1186/s12879-017-2536-0

6. Kutsuna S, Hayakawa K, Kita K, et al.: Risk factors of catheter-related bloodstream infection caused by
Bacillus cereus: case-control study in 8 teaching hospitals in Japan. Am J Infect Control. 2017, 45:1281-3.
10.1016/j.ajic.2017.04.281

7. Forsblom E, Ruotsalainen E, Ollgren J, Jarvinen A: Telephone consultation cannot replace bedside infectious
disease consultation in the management of Staphylococcus aureus bacteremia. Clin Infect Dis. 2013,
56:527-35. 10.1093/cid/cis889

8. Takeda R, Mizooka M, Kobayashi T, Kishikawa N, Yokobayashi K, Kanno K, Tazuma S: Key diagnostic
features of fever of unknown origin: medical history and physical findings. ] Gen Fam Med. 2017, 18:131-4.

2023 Hadano et al. Cureus 15(7): e42301. DOI 10.7759/cureus.42301 4 0of 5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1056/NEJMra2111003
https://dx.doi.org/10.1056/NEJMra2111003
https://dx.doi.org/10.1056/NEJMoa1306801
https://dx.doi.org/10.1056/NEJMoa1306801
https://dx.doi.org/10.1093/cid/cix562
https://dx.doi.org/10.1093/cid/cix562
https://dx.doi.org/10.1016/j.jhin.2017.07.008
https://dx.doi.org/10.1016/j.jhin.2017.07.008
https://dx.doi.org/10.1186/s12879-017-2536-0
https://dx.doi.org/10.1186/s12879-017-2536-0
https://dx.doi.org/10.1016/j.ajic.2017.04.281
https://dx.doi.org/10.1016/j.ajic.2017.04.281
https://dx.doi.org/10.1093/cid/cis889
https://dx.doi.org/10.1093/cid/cis889
https://dx.doi.org/10.1002/jgf2.35

Cureus

10.

11.

12.

10.1002/jgf2.35

Ely JW, Graber ML, Croskerry P: Checklists to reduce diagnostic errors. Acad Med. 2011, 86:307-13.
10.1097/ACM.0b013e31820824cd

Sibbald M, de Bruin AB, Cavalcanti RB, van Merrienboer JJ: Do you have to re-examine to reconsider your
diagnosis? Checklists and cardiac exam. BMJ Qual Saf. 2013, 22:333-8. 10.1136/bmjqgs-2012-001537
Mermel LA, Allon M, Bouza E, et al.: Clinical practice guidelines for the diagnosis and management of
intravascular catheter-related infection: 2009 Update by the Infectious Diseases Society of America. Clin
Infect Dis. 2009, 49:1-45. 10.1086/599376

de Zulueta P: Touch matters: COVID-19, physical examination, and 21st century general practice . Br ] Gen
Pract. 2020, 70:594-5. 10.3399/bjgp20X 713705

2023 Hadano et al. Cureus 15(7): e42301. DOI 10.7759/cureus.42301

50f5


https://dx.doi.org/10.1002/jgf2.35
https://dx.doi.org/10.1097/ACM.0b013e31820824cd
https://dx.doi.org/10.1097/ACM.0b013e31820824cd
https://dx.doi.org/10.1136/bmjqs-2012-001537
https://dx.doi.org/10.1136/bmjqs-2012-001537
https://dx.doi.org/10.1086/599376
https://dx.doi.org/10.1086/599376
https://dx.doi.org/10.3399/bjgp20X713705
https://dx.doi.org/10.3399/bjgp20X713705

	Unraveling the Mystery of Fever Source: The Vital Role of Physical Examination in Hospitalized Patients With Emphasis on Peripheral Line-Associated Bloodstream Infections
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Redness on the left forearm at presentation

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


