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Acute pancreatitis is a leading cause of hospital admissions in the United States. Although drug-induced
acute pancreatitis is considered rare, it is an important etiology to consider. We report a case of acute
pancreatitis potentially due to doxycycline. A 59-year-old woman with a history of breast cancer,
undergoing chemotherapy with palbociclib and fulvestrant for the last two years, was admitted for severe
epigastric pain radiating to the back. Six days earlier, she had started doxycycline for an upper respiratory
infection. Serum lipase was 837 U/L, a computed tomography scan showed diffuse acute pancreatitis without
necrosis, and common etiologies such as gallstones, alcohol use, and metabolic disorders were excluded. On
admission, doxycycline was discontinued, and the patient reported significant improvement in symptoms
with supportive care within four days. Because of the temporal association and exclusion of other causes,
doxycycline was identified as the most likely etiology. By presenting this case, we want to highlight the
importance of considering doxycycline as a potential cause of acute pancreatitis and underscore the need for
heightened doxycycline pharmacovigilance to improve patient safety.
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Introduction

Acute pancreatitis (AP) is one of the leading causes of hospitalization among gastrointestinal disorders
worldwide [1]. The global incidence of AP has been steadily rising in most countries, with North America
experiencing a rise from 2.76% in 1961 to 4.57% in 2016 [2]. In the United States, the diagnosis of AP
accounts for an estimated 230,000-275,000 hospitalizations annually, with mortality ranging from 3% in
mild cases to 20% in severe cases [1,3]. The most frequent etiologies include gallstones, alcohol,
hypercalcemia, hyperlipidemia, post-endoscopic retrograde cholangiopancreatography (post-ERCP),
infections, and trauma [2,4]. Drug-induced pancreatitis (DIP) is rare, comprising 0.1-2% of AP cases, and its
pathophysiology remains poorly understood at this time [5]. Among potential drug etiologies, doxycycline,
part of the tetracycline class, has been implicated in only some case reports [5,6]. Given the global use of
doxycycline and its potential to cause severe adverse effects, it is important for clinicians to recognize this
rare complication. We describe a case of doxycycline-induced pancreatitis, intending to raise the awareness
of clinicians and contribute to the pharmacovigilance of this commonly prescribed medication.

Case Presentation

A 59-year-old woman with a medical history of metastatic breast cancer was previously treated with a left
mastectomy and is currently undergoing chemotherapy with palbociclib and fulvestrant for two years. She
presented to the emergency department with a sudden onset of severe epigastric pain radiating to her back.
The pain started three hours earlier and was sharp, progressive, and associated with multiple episodes of
non-bloody emesis. She denied any history of pancreatitis, alcohol use, or gallstones, smoking, fever,
trauma, recent procedure, or recent weight loss. Six days before her admission, she started doxycycline 100
mg daily for the treatment of an upper respiratory infection with improvement.

On admission, she was hemodynamically stable. Physical examination was significant for epigastric
tenderness, with hypoactive bowel sounds. No rebound tenderness or abdominal wall rigidity was noted.
Initial laboratory studies were remarkable for serum lipase of 837 IU/L, more than three times the upper limit

of normal, lactate dehydrogenase (LDH) of 243, and leukopenia of 2.6x10%/mcL. Serum calcium, lipid panel,
renal function, and liver enzyme levels were within normal range. Urinalysis was notable for ketonuria (40
mg/dL) and glucosuria (70 mg/dL). The ethanol level was negative. Given the recent respiratory infection
and leukopenia, a respiratory panel was ordered to rule out an active infection, but the results were negative.
Viral infections, such as COVID-19 and hepatitis B and C, were negative (Table /). Unfortunately, we did not
test the patient for echovirus or coxsackievirus. The leukopenia was then attributed to chemotherapy and
was temporarily discontinued during her hospital stay. A contrast-enhanced computed tomography (CT)
scan of the abdomen showed diffuse AP without necrosis (Figure 7). A right upper quadrant ultrasound
revealed a normal-appearing gallbladder and biliary tree (Figure 2). Supportive care was initiated, including
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IV Ringer's lactate for hydration, ondansetron for nausea and vomiting, multimodal pain management with
acetaminophen, hydrocodone, and morphine, deep vein thrombosis prophylaxis with enoxaparin, and a
liquid diet. Because all the well-known causes of pancreatitis were ruled out, doxycycline was the only
medication that could explain the presentation and was discontinued. After four days, the patient reported
improvement in her epigastric pain. Her diet was advanced as tolerated, and she was discharged in stable
condition after six days.

Reference
Test Result
range
Complete blood count
4800-10800
WBC 2600
cells/mcL
4.20-5.40
RBC 3.30 million
cells/mcL
Hemoglobin 12.1 12.0-16.0
9 ' gldL
Hematocrit 36 37-47%
130000~
Platelets 189000 400000
cells/mcL
Lipid panel
Cholesterol 191 <200 mg/dL
Triglycerides 123 <150 mg/dL
HDL 50 260 mg/dL
Metabolic panel
BUN 20 6-20 mg/dL
Creatinine 0.8 0-5-0.9
' mg/dL
) 136-145
Sodium 143
mmol/L
: 3.5-5.1
Potassium 3.5
mmol/L
. 8.6-10
Calcium 9.3
mg/dL
Protein total 6.9 6.4-8.3 g/dL
Albumin 4.2 3.5-5.2 g/dL
AST 24 <35 unit/L
ALT 18 <35 unit/L
-104
ALP 72 35_ 0
unit/L
135-214
LDH 243 3?
unit/L
Lipase 837 13-60 unit/L
100-2
Ethanol level 0 00-200
mg/dL

Urine analysis

Light
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UA color yellow
UA glucose 70

UA ketones 40
UA-specific gravity 1.048
UA pH 5.5
Other

Respiratory panel tested for adenovirus, coronavirus, metapneumovirus, rhinovirus, influenza A and B, Not
parainfluenza, RSV, Bordetella pertussis, Chlamydia pneumoniae, and Mycoplasma pneumoniae detected

TABLE 1: Laboratory results on admission

The table was created by the authors based on the information from the patient's chart.

0 mg/dL
0 mg/dL
1.003-1.040

5.5-6.5

Not
detected

WBC: white blood cell; RBC: red blood cell; HDL: high-density lipoprotein; BUN: blood urea nitrogen; AST: aspartate transferase; ALT: alanine

transaminase; ALP: alkaline phosphatase; LDH: lactate dehydrogenase; RSV: respiratory syncytial virus

FIGURE 1: Contrast-enhanced CT of the abdomen and pelvis revealing
diffuse acute pancreatitis without necrosis

CT: computed tomography
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FIGURE 2: Right upper quadrant ultrasound revealing a normali-

appearing gallbladder or absence of gallstones or wall thickening

Discussion

The prevalence of DIP is very low, ranging between 0.1% and 2% of all AP cases [5]. The pathophysiologic
mechanisms are poorly understood and are mainly based on theories. Among tetracyclines, drugs like
minocycline, tigecycline, and demeclocycline have been more commonly associated with AP, whereas
doxycycline is rarely implicated [5]. AP has been reported in less than 1% of patients taking doxycycline, but
interestingly, several case reports in the literature have identified doxycycline as a potential etiology of AP
[4,7-9].

Our patient met the criteria of the Revised Atlanta classification of AP [10], presenting epigastric pain,
elevated lipase levels exceeding three times the upper limit of normal, and contrast CT of the abdomen
showing diffuse AP without necrosis. Common causes, such as alcohol, gallstone, hypercalcemia,
hypertriglyceridemia, post-ERCP pancreatitis, and infection, were excluded based on the history, physical
examination, and laboratory findings. The only potential etiology was the medications started before
admission. In this case, the patient was on chemotherapy with palbociclib and fulvestrant and doxycycline
for an upper respiratory infection before admission. Chemotherapy drugs were not incriminated because the
patient had been on these medications for over two years without any issues. Further, we did not find
evidence in the literature suggesting that these drugs could cause AP. However, doxycycline was the only
medication started a few days before the onset of symptoms, making it the most likely cause. Regardless,
both the chemotherapy drugs and doxycycline were discontinued on admission, respectively, because of
leucopenia and AP. The patient's symptoms improved, supporting the idea that doxycycline was the cause of
her pancreatitis.

The diagnosis of doxycycline-induced pancreatitis relies mostly on the physician's ability to systematically
rule out other potential causes while considering the comorbidities and concomitant medications that may
contribute to the condition [11-13]. The best way to establish doxycycline as the causative agent is through a
rechallenge test, but this approach violates ethical norms. Interestingly, Bassi et al. documented a case of
recurrent pancreatitis attributed to doxycycline in a patient with a history of a similar episode two years
earlier, providing indirect evidence of causation through an unintentional rechallenge test [4].

The Naranjo Adverse Drug Reaction Probability Scale, used to assess causality in cases of adverse drug
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reactions, yielded a score of 6 (Table 2) in our case, indicating doxycycline as a probable cause of AP [14]. In
contrast, in the case report by Kakes et al., the Naranjo score was 4, indicating an association between
doxycycline and the onset of AP [12]. Based on the descriptions in other cases [4,7,9], we can subjectively
assign a Naranjo score ranging between 4 and 8, providing further evidence of doxycycline-induced
pancreatitis. Additional research could help in understanding the pathophysiology and the true incidence of
this rare adverse drug reaction. Such studies would help in improving pharmacovigilance, identifying
populations at higher risk, and improving overall patient safety.

Question Yes No E::v: ::ct,i;nt's
1. Are there previous conclusive reports on this reaction? +1 0 0 +1
2. Did the adverse event appear after the suspected drug was given? +2 -1 0 +2
3. Did the adverse reaction improve when the drug was discontinued or a specific antagonist was “1 0 o0 “
given?

4. Did the adverse reaction appear when the drug was readministered? +2 -1 0 0
5. Are there alternative causes that could have caused the reaction? -1 +2 0 +2
6. Did the reaction reappear when a placebo was given? -1 +1 0 0
7. Was the drug detected in any body fluid in toxic concentrations? +1 0 O 0
8. Was the reaction more severe when the dose was increased or less severe when the dose was “M 0 o0 0
decreased?

9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? +1 0 O 0
10. Was the adverse event confirmed by any objective evidence? +1 0 O 0
Total 6

TABLE 2: Patient's calculated Naranjo score

The table was created by the authors based on the information from the Naranjo Adverse Drug Reaction Probability Scale [14].
Interpretation:
Doubtful ADR (<2): The reaction was likely related to factors other than a drug.

Possible ADR (2-4): The reaction followed a temporal sequence after a drug, possibly followed a recognized pattern to the suspected drug, and could be
explained by characteristics of the patient's disease.

Probable ADR (5-8): The reaction followed a reasonable temporal sequence after a drug, followed a recognized response to the suspected drug, was
confirmed by withdrawal but not by exposure to the drug, and could not be reasonably explained by the known characteristics of the patient's clinical state.

Definite ADR (29): The reaction followed a reasonable temporal sequence after a drug or in which a toxic drug level had been established in body fluids or
tissues, followed a recognized response to the suspected drug, and was confirmed by improvement on withdrawing the drug and reappeared on
reexposure.

ADR: adverse drug reaction

Conclusions

DIP is a diagnosis of exclusion, requiring the systematic elimination of more common etiologies and the
careful evaluation of medication histories. This patient was admitted for AP shortly after initiating
doxycycline therapy without gallstones, alcohol use, or metabolic disorders. The resolution of symptoms
following the discontinuation of doxycycline strongly supports its role as the causative agent. Clinical
awareness of this potential adverse effect is essential to improving diagnostics and patient outcomes. This
case contributes to the growing body of evidence on doxycycline-induced AP. Further research is needed to
better understand the pathophysiologic mechanism and major risk factors of doxycycline-induced AP.
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