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Abstract 

In this study, a working search-and-rescue dog was evaluated for pleural effusion and thoracic 

discomfort. Although prominent respiratory signs initially suggested primary pulmonary disease, 

a thorough history revealed that abdominal pain, bloating, and mild gastrointestinal 

disturbances preceded the respiratory symptoms. Empirical administration of broad-spectrum 

antimicrobials, initiated without culture guidance, did not improve the clinical condition and may 

have contributed to intestinal dysbiosis. Fecal culture revealed significant overgrowth of 

morphologically atypical Escherichia coli, and molecular analysis identified the astA gene 

encoding enteroaggregative heat-stable toxin 1 (EAST-1). Antimicrobial susceptibility testing 

demonstrated reduced efficacy of previously used agents, whereas high in vitro susceptibility to 

trimethoprim–sulfamethoxazole allowed for targeted therapy. A multimodal treatment strategy 

incorporating culture-guided antimicrobial therapy, intestinal adsorbents, mucosal support, and 

dietary modification led to rapid clinical improvement. Subsequent evaluations showed a 

substantial decrease in astA-positive colonies, resolution of gastrointestinal symptoms, and 

gradual resolution of pleural effusion. This case suggests a potential association between 

intestinal dysbiosis and extra-intestinal manifestations such as pleural effusion, emphasizing the 

need to consider gastrointestinal etiologies in dogs presenting with unexplained thoracic disease.  
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Introduction 

Pleural effusion in dogs is a multifactorial 

condition most commonly associated with 

cardiac disease, neoplasia, infection, trauma, or 

coagulation disorders (Dechman et al., 1994; 

Hassan et al., 2024; Krell and Rodarte, 1985). 

Despite increasing recognition of the gut-lung 

axis and its influence on systemic inflammatory 

responses, gastrointestinal disease as a primary 

driver of thoracic effusion is rarely considered. 

Studies have demonstrated that disturbances in 

the intestinal microbiome can modulate 

pulmonary immunity and inflammation. 

Significant disturbances to the intestinal 

microbiome, especially after repeated or broad-

spectrum antibiotic use, have been shown to 

reduce microbial diversity, eliminate beneficial 

commensals, and encourage the growth of 

opportunistic pathogens in dogs (Grønvold et al., 

2010; Menard et al., 2022). Antibiotic-induced 

dysbiosis also results in metabolic and functional 

alterations of the intestinal ecosystem, which 

have been reproduced in vivo and in vitro using 

canine microbial communities (Deschamps et al., 

2024). This dysbiosis is associated with impaired 

epithelial barrier integrity, increased systemic 

translocation risk, and immunological 
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consequences with extraintestinal 

manifestations.   

Only two of the five well-characterized 

diarrhoeagenic Escherichia coli (E. coli) groups 

are consistently implicated in clinically 

significant disease in dogs. These are 

enteropathogenic (EPEC) and enterotoxigenic 

(ETEC) E. coli. In contrast, enteroinvasive (EIEC), 

Shiga toxin-producing (STEC) and 

enteroaggregative E. coli (EAEC) are rarely 

reported in veterinary medicine (Kaper et al., 

2004). 

Several virulence factors have been 

associated with EAEC, including aggregative 

adherence fimbriae I and II (AAF-I and AAF-II), 

the plasmid-encoded toxin Pet, and the 

enteroaggregative heat-stable toxin 1 (EAST1) 

(Menard et al., 2022). Importantly, an E. coli 

O166:H15 strain possessing EAST1 as the sole 

identifiable virulence determinant caused a 

documented gastroenteritis outbreak in Osaka, 

Japan, supporting the pathogenic potential of 

EAST1 alone (Zhou et al., 2002). EAST1 was first 

identified in an EAEC strain isolated from the 

stool of a Chilean child with diarrhea (Savarino 

et al., 1993; Savarino et al., 1996). The toxin is 

encoded by the astA gene, which may be located 

on the chromosome or on plasmids and may 

occur in multiple copies (Paiva de Sousa and 

Dubreuil, 2001). The EAST1 peptide consists of 

38 amino acids and contains four cysteine 

residues that form two intramolecular disulfide 

bridges, which are essential for structural 

stability and biological activity (Ménard and 

Dubreuil, 2002).  

As far as is known, this report describes the 

first documented case of a clinically significant 

intestinal infection in a dog associated with an 

astA-positive E. coli strain, characterized by 

intestinal dysbiosis, abdominal discomfort, gas 

accumulation, hypoalbuminemia, and 

secondary pleural effusion in the absence of 

classical diarrhea. The dog’s extensive prior 

antimicrobial exposure and history of 

splenectomy likely contributed to disruption of 

the microbiome, altered mucosal defenses, and 

impaired bacterial clearance (Li et al., 2019; 

Menard et al., 2022). 

Case presentation  

Saphira, a 10-year-old spayed Airedale Terrier 

and professionally certified search-and-rescue 

working dog engaged in national and 

international disaster response operations, 

presented with respiratory distress, abdominal 

discomfort, and lethargy. Her complex medical 

history included a splenectomy following 

traumatic splenic rupture at one year of age, 

chronic osteoarthritis and spondylosis managed 

with firocoxib and metamizole, a previous episode 

of acute postoperative nephropathy, and a 

documented food allergy controlled with a strict 

ostrich-and-millet diet. She had recently traveled 

to France and had been evaluated by three 

different veterinary clinics in the preceding weeks 

for persistent clinical signs. Tachypnea and 

excessive panting were repeatedly observed, while 

cough and fever were consistently absent. The 

initial laboratory evaluation revealed moderate 

non-regenerative anemia (hematocrit of 23.1%), 

thrombocytosis, hypoalbuminemia (2.2 g/dL), 

and hyperglobulinemia. Serum canine C-reactive 

protein (cCRP) was markedly elevated at 16.4 

mg/dL, indicating significant systemic 

inflammation. Computed tomography 

demonstrated a moderate bilateral pleural 

effusion (Figure 1A). Following contrast 

administration, the pleura appeared mildly 

thickened with contrast enhancement (Figure 

1B). Abdominal radiography revealed marked 

intestinal gas accumulation (Figure 1C), a finding 

that initially received little attention, as the 

clinical focus was primarily on the pleural 

effusion. Ultrasound-guided thoracentesis yielded 

a milky, turbid exudate with a high nucleated cell 

count and elevated protein concentration. The 

exudate was predominantly composed of 

neutrophils. Despite the effusion's inflammatory 

nature, aerobic and anaerobic cultures remained 

sterile. Prior non–culture-guided antimicrobial 

therapy with amoxicillin-clavulanate, followed by 

marbofloxacin, resulted in no clinical or 

laboratory improvement.  

Based on radiographic evidence of marked 

intestinal gas accumulation and the absence of 

clinical improvement following conventional 

respiratory management, the diagnostic focus 

was redirected toward the gastrointestinal tract as 

a potential primary disease source. Accordingly, 

fresh fecal samples were collected and processed 

within two hours. Cultures on Columbia agar 

supplemented with 5% sheep blood and 

MacConkey agar (Becton Dickinson, Heidelberg, 

Germany) revealed significant bacterial 

overgrowth (>10⁷ CFU/g), dominated by atypical, 

nearly odorless E. coli colonies. Identification via 

MALDI-TOF mass spectrometry (MALDI Biotyper 

Sirius, Bruker Daltonics, Bremen, Germany) 
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revealed the isolates to be E. coli (scores ≥ 2.0).  

Due to their atypical colony characteristics 

and excessive dominance, molecular analyses 

were performed. Genomic DNA was extracted 

using a DNeasy Blood & Tissue Kit (Qiagen, 

Hilden, Germany) and screened by PCR using 25 

primer pairs targeting known virulence-

associated genes (Table 1). Abbreviations for 

virulence genes and E. coli pathotypes are 

defined according to established nomenclature 

for DEC and related enteric pathogens, with a 

complete list provided in Table 2. PCR 

amplification was performed under the following 

conditions: initial denaturation at 95 °C for 5 

min; 35 cycles of denaturation at 95 °C for 30 s, 

annealing at 55 °C for 30 s, and extension at 72 

°C for 1 min; followed by a final extension at 72 

°C for 7 min. Among all virulence targets 

screened, a distinct amplification band 

corresponding to the expected ~111 bp product 

of the astA gene encoding enteroaggregative 

heat-stable toxin 1 (EAST-1) was detected, 

whereas all other tested enteropathogenic E. coli 

virulence markers were negative. 

The patient’s prior exposure to repeated 

broad-spectrum antibiotics likely contributed to 

intestinal dysbiosis by selectively reducing 

commensal bacterial populations, thereby 

facilitating overgrowth of an astA-positive E. coli 

strain. Although Saphira did not exhibit overt 

watery diarrhea, she showed persistent 

abdominal pain, bloating, and marked gas 

production, findings that are consistent with 

intestinal inflammation and may be associated 

with the activity of the EAST-1 toxin. 

Antimicrobial susceptibility testing was 

performed to guide targeted treatment, including 

trimethoprim-sulfamethoxazole (TMP-SMX), 

which is commonly used to treat both intestinal 

and extraintestinal E. coli infections. We used a 

pediatric human formulation (Cotrim-K® 

suspension, Ratiopharm GmbH, Ulm, Germany) 

containing the same active compounds as 

veterinary sulfonamides for testing. The astA-

positive E. coli isolate exhibited strong in vitro 

susceptibility to trimethoprim–sulfamethoxazole 

(TMP–SMX), with inhibition zones measuring 30 

mm on blood agar and 35 mm on MacConkey 

agar. In contrast, amoxicillin–clavulanate and 

marbofloxacin produced small, irregular 

inhibition zones (approximately 10 mm), 

suggesting reduced susceptibility under the 

conditions tested. Based on these findings, a 

multimodal, gut-centered therapeutic approach 

was initiated. Cotrim-K® suspension was 

administered orally every 12 hours for 14 days at 

a dosage of 15 mg/kg of trimethoprim and 75 

mg/kg of sulfamethoxazole. To support intestinal 

and systemic recovery, Leiky Mineralmix (Leiky 

GmbH, Germany; 200 mg/kg/day) was added to 

the regimen. Simethicone (15 mg/kg; Hexal AG, 

Germany) was administered for the first three 

days to relieve gastrointestinal gas accumulation. 

An intestinal adsorbent containing 

smectite/bentonite (green clay) was also 

administered at 250 mg/kg twice daily, at least 

one hour apart from the antimicrobial therapy, to 

avoid interference.  

Dietary intervention focused on minimizing 

intestinal irritation and restoring mucosal 

integrity. A highly digestible, low-fat, home-

prepared diet of boiled chicken and white rice 

(20-25 g/kg/day, divided into three meals) was 

recommended. As a commercial alternative, Royal 

Canin Gastrointestinal Low Fat® was offered at 

an equivalent daily amount (approximately 400-

500 g/day). After one week of therapy, fecal 

samples were reassessed. Ten lactose-fermenting 

colonies, randomly selected from MacConkey 

agar, were analyzed by colony PCR for the astA 

gene. Only two of the ten colonies (20%) tested 

positive, indicating a marked reduction in the 

proportion of astA-positive E. coli. Concurrently, 

the total bacterial density on MacConkey agar 

decreased visibly, and colony morphology and 

odor returned to patterns consistent with those of 

a more typical fecal microbiota. During the second 

week of treatment, the focus shifted toward 

stabilizing the microbiome and repairing the 

mucosa. L-glutamine (0.5 g per 10 kg of body 

weight) was added to the food to promote the 

regeneration of enterocytes and improve intestinal 

barrier function. Clinical monitoring focused on 

appetite, activity level, abdominal comfort, fecal 

quality, and serum albumin trends. 

By day three of targeted therapy, Saphira 

demonstrated clear clinical improvement, with 

resolution of abdominal distension, normalization 

of appetite, and increased activity. By the end of 

the second week, she had returned to normal 

daily activity and exhibited playful behavior and 

marked curiosity, which had been absent at initial 

presentation. Within four weeks of initiating 

targeted, gut-centered therapy, Saphira showed 

sustained clinical improvement with complete 

resolution of pleural effusion and full functional 

recovery, including resumption of light search-

and-rescue training.
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Table 1: Primer sequences used in this study. Primers were synthesized by biomers.net GmbH (Ulm, Germany). 

The positive target (astA) is highlighted in bold. 

Table 2: Virulence-associated genes screened in this study, their encoded factors/functions, and associated 

E. coli pathotypes 

Target gene Origin of abbreviation / nomenclature Associated pathotype 

aafA aggregative adherence fimbriae A EAEC 

aap anti-aggregation protein; also known as dispersin EAEC 

agg3A aggregative Adherence Fimbriae III EAEC 

aggA aggregative Adherence Fimbriae A EAEC 

aggR aggregative adherence gene Regulator EAEC 

astA aggregative heat-stable toxin A; encodes EAST-1 EAEC 

bfpA bundle-forming Pilus A Typical EPEC 

eae E. coli attaching and effacing gene EPEC / EHEC 

ehxA entero-hemolysin gene X, subunit A EHEC / STEC 

EAF EPEC Adherence Factor plasmid Typical EPEC 

eltB (LT) entero heat-labile toxin, B subunit ETEC 

estA1 (stp) entero-stable toxin A, “stp” indicates porcine origin ETEC 

estA2-4 (sth) entero-stable toxin A, sth” indicates human origin ETEC 

estH entero-stable toxin H; variant designation used for stb-like toxins ETEC 

invE invasion gene E EIEC / Shigella spp. 

ipaH invasion plasmid antigen H EIEC / Shigella spp. 

LT1 Heat-Labile Toxin type 1 ETEC 

pCVD432 plasmid CVD432 (Center for Vaccine Development) EAEC 

pet plasmid-encoded toxin EAEC 

pic protease involved in colonization EAEC 

rfbO157 rfb = genes involved in O-antigen production; O157 = serogroup O157 EHEC 

STa Stable Toxin a ETEC 

stx1 shiga toxin 1; named after similarity to Shigella dysenteriae toxin STEC 

stx2 shiga toxin 2; variant of Shiga toxin with higher virulence STEC 

 
 

Target gene Forward sequence (5' → 3') Reverse sequence (5' → 3') Size (bp) Reference 

pCVD432 CTGGCGAAAGACTGTATCAT TAATGTATAGAAATCCGCTCTT 690 Schmidt et al. (1995) 

eae CCCGGCACAAGCATAAGCTAA TCGCCGTTCAGAGTCGC 526 Schmidt et al. (1995) 
aggA TTAGTCTTCTATCTAGGG AAATTAATTCCGGCATGG 450 Savarino et al. (1994) 

agg3A GTATCATTGCGAGTCTGGTAT GGGCTGTTATAGAGTAACTTC 462 Bernier et al. (2002) 

aggR CATCTCTTTGATAAGTCCTTC GTATACACAAAAGAAGGAAGC 434 Kimata et al. (2005) 

stx1 ATAAATCGCCATTCGTTGACT AGAACGCCCACTGAGATCATC 180 Paton and Paton, (1998) 

stx2 GGCACTGTCTGAAACTGCT TCGCCAGTTATCTGACATTCTG 255 Paton and Paton, (1998) 

eae GACCCGGCACAAGCATAAGC CCACCTGCAGCAACAAGAGG 384 Paton and Paton, (1998) 

ehxA GCATCATCAAGCGTACGTTCC AATGAGCCAAGCTGGTTAAGCT 534 Paton and Paton, (1998) 

rfbO157 CGGACATCCATGTGATATGG TTGCCTATGTACAGCTAATCC 259 Paton and Paton, (1998) 
LT1 GCGACAAATTATACCGTGCT CCGAATTCTGTTATATATGT 708 Yamamoto et al. (1984) 

bfpA CAATGGTGCTTGCGCTTGCT GCCGCTTTATCCAACCTGGT 324 Donnenberg et al. (1992) 

STa CTGTATTGTCTTTTTCACCT GCACCCGGTACAAGCAGGAT 182 Frankel et al. (1989) 

ipaH GCTGGAAAAACTCAGTGCC CCAGTCCGTAAATTCATTCT 424 Venkatesan et al. (1989) 

aafA ATGTATTTTTAGAGGTTGAC TATTATATTGTCACAAGCTC 518 Kahali et al. (2004) 

aap CTTTTCTGGCATCTTGGGT GTAACAACCCCTTTGGAAGT 232 Nataro et al. (1992) 

pic GGGTATTGTCCGTTCCGAT ACAACGATACCGTCTCCCG 1.175 Czeczulin et al. (1997) 

pet GACCATGACCTATACCGAC CCGATTTCTCAAACTCAAGACC 599 Eslava et al. (1998) 

astA CCATCAACACAGTATATCC GGTCGCGAGTGACGGCTTTGT 111 Yamamoto and Nakazawa, (1997) 

estA1 (stp) ATGAAAAAGCTAATGTTGG TTAATAACATCCAGCACAGGCA 239 Nada et al. (2010) 

estA2–4 (sth) AATTGCTACTATTCATGCTT TCT TTT TCA CCT TTC GCT  133 Nada et al. (2010) 

eltB (LT) CATAATGAGTACTTCGATAGA GAAACCTGCTAATCTGTAAC 402 Nada et al. (2010) 

EAF ATTTTAATGAGTATCGAATC TATGGGGACCATGTATTATCA 153 Vidal et al. (2005) 

estH TCACCTTTCCCTCAGGATGC ATATTATTAATAGCACCCGG 179 Vidal et al. (2005) 

invE CGATAGATGGCGAGAAATTA CGATCAAGAATCCCTAACAG 766 Müller et al. (2007) 
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Figure 1: Clinical and imaging findings in Saphira, a trained search-and-rescue dog. 

(A) Moderate free fluid is present in both pleural cavities, predominantly in the ventral third (red arrows), consistent with 

pleural effusion. (B) After contrast administration, the pleura (green arrows) shows mild thickening with contrast 

enhancement, compatible with reactive pleural changes. (C) Abdominal radiography (Tierklinik Kalbach, Frankfurt, Germany) 

demonstrates multifocal gas accumulation within small intestinal loops and marked gaseous distension of the colon with 

absence of formed fecal material. The kidneys appear unremarkable. These findings correlate with the observed clinical signs 

of abdominal discomfort. 

Discussion 

This case underscores the primary role of 

intestinal pathology in driving systemic clinical 

manifestations in a splenectomized dog. Notably, 

Saphira’s abdominal discomfort and 

restlessness were reported prior to the 

administration of any antimicrobial drugs, 

suggesting that an underlying intestinal disorder 

preceded and likely initiated the disease process. 

Subsequent exposure to broad-spectrum 

antibiotics may have aggravated the existing 

imbalance by further disrupting the intestinal 

microbiota. It is well established that 

antimicrobial therapy can significantly 

destabilize the gut microbial ecosystem, 

reducing commensal populations and enabling 

overgrowth of opportunistic or pathogenic 

strains (Jandhyala et al., 2015; Suchodolski, 

2011). In this patient, such disruption may have 

facilitated the proliferation of an astA-positive E. 

coli strain. Of the data currently available, this is 

the first report describing a clinically significant 

disease associated with an astA-positive E. coli 

in a canine host.  

Although classical watery diarrhea was 

absent, Saphira’s severe abdominal discomfort, 

bloating, and marked intestinal gas accumulation 

are consistent with the effects of the EAST-1 

toxin, which is implicated in secretory 

disturbances, intestinal dysmotility, and mucosal 

irritation (Harrington et al., 2006; Huang et al., 

2006; Yamamoto and Nakazawa, 1997). The 

presence of a sterile, exudative pleural effusion 

underscores the systemic impact of 

gastrointestinal inflammation. Hypoalbuminemia 

likely contributed to altered oncotic pressures and 

subsequent pleural fluid accumulation (Eid et al., 

1999; Weech et al., 1935), whereas 

hyperglobulinemia reflected sustained antigenic 

stimulation, as commonly observed in chronic 

intestinal inflammatory states (Allenspach, 2013). 

These findings emphasize the importance of 

considering gastrointestinal origins in dogs 

presenting with unexplained effusions or systemic 

inflammatory syndromes.  

Increased intestinal permeability (“leaky gut”) 

likely played a central role in this systemic 

manifestation. Disruption of epithelial tight 

junctions allows the translocation of microbial 

components, such as lipopolysaccharides, 

endotoxins, and inflammatory mediators, into the 

A 

C B 
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systemic circulation, promoting extra-intestinal 

inflammation and vascular dysfunction 

(Assimakopoulos et al., 2018; Bischoff et al., 

2014; Fukui, 2016; Turner, 2009). This 

mechanism, combined with microbial dysbiosis, 

provides a biologically plausible explanation for 

the development of pleural effusion originating 

from a primarily intestinal disorder. The gut-

lung axis also offers an important conceptual 

framework for interpreting this case. Intestinal 

dysbiosis may influence pulmonary health via 

immune modulation, microbial metabolites, and 

systemic inflammatory signaling pathways 

(Bingula et al., 2018; Dang and Marsland, 2019; 

Dumas et al., 2018; Enaud et al., 2020). The 

resolution of pleural effusion following targeted 

gastrointestinal therapy further supports this 

interconnected relationship.  

The patient’s prior splenectomy likely 

increased her susceptibility to systemic 

complications. The spleen plays a vital role in 

filtering bacteria and circulating immune 

complexes, and its absence predisposes patients 

to impaired immune clearance and exaggerated 

inflammatory responses (Bohnsack and Brown, 

1986; Hirakawa et al., 2019; Lenti et al., 2022). 

In combination with profound dysbiosis induced 

by prior first-line antimicrobial therapy with 

fluoroquinolones and β-lactams, this 

immunological vulnerability may have facilitated 

the relative dominance and systemic impact of 

an astA-positive E. coli population. Presumptive 

treatment with amoxicillin–clavulanate and 

marbofloxacin failed to improve the patient’s 

condition and may have further exacerbated 

microbial imbalance. Shifts in E. coli colony 

morphology and odor under selective 

antimicrobial pressure are well documented 

(Kumar and Libchaber, 2013; Muhamad Hendri 

et al., 2024).  

Subsequent culture and antimicrobial 

susceptibility testing revealed high sensitivity to 

trimethoprim–sulfamethoxazole, underscoring 

the necessity of culture-guided therapy 

(Guardabassi, 2008). The use of a palatable 

pediatric formulation ensured consistent 

administration and optimal compliance (Costa et 

al., 2025). Follow-up microbiological testing 

confirmed early therapeutic success. Initially, 

the astA gene was detected in all sampled 

colonies using bulk PCR; however, after one 

week of targeted therapy, only a small 

percentage of colonies remained positive by 

colony PCR. This follow-up analysis was 

designed to assess early microbial response 

rather than complete eradication. Given the 

natural fluctuation of intestinal E. coli 

populations (Fassarella et al., 2021) and the 

prolonged timeline required for full microbiome 

stabilization (Pilla et al., 2021), limited 

persistence of astA-positive E. coli was anticipated 

and likely represents a normal transitional phase 

during recovery. Importantly, clinical 

improvement closely paralleled this 

microbiological shift. Complete eradication of E. 

coli is neither achievable nor desirable, as 

commensal strains are essential for maintaining 

colonization resistance and microbiological 

equilibrium (Buffie and Pamer, 2013). Therefore, 

discontinuation of antimicrobial therapy following 

suppression of the pathogenic subpopulation was 

clinically appropriate.  

The multimodal therapeutic approach, 

including targeted antimicrobial therapy, toxin 

adsorption with smectite, mucosal support with 

L-glutamine, micronutrient supplementation, and 

dietary modification addressed both the 

suspected microbial imbalance and its systemic 

consequences. This integrative strategy 

supported intestinal recovery and restoration of 

microbial balance. At follow-up, the patient 

showed sustained clinical improvement, with 

resolution of gastrointestinal and respiratory 

signs and return to normal activity levels. 

Several limitations should be acknowledged. 

This report describes a single case and therefore 

cannot establish a causal relationship between 

the presence of astA-positive E. coli and the 

observed clinical manifestations. In addition, 

pathotype classification was not possible based 

on the detection of the astA gene alone, and no 

strain-level characterization or microbiome 

analysis was performed. Therefore, the proposed 

mechanisms remain hypothetical and should be 

interpreted with caution. 

Despite these limitations, this case illustrates 

a clinically relevant association between intestinal 

dysbiosis and extra-intestinal manifestations. The 

observed response to microbiome-directed 

therapy supports the concept that enteric 

imbalance and toxin-associated processes may 

contribute to systemic disease. Restoration of 

microbial homeostasis appeared more beneficial 

than repeated empirical antimicrobial treatment. 

Further studies are warranted to investigate the 

prevalence and clinical significance of astA-

positive E. coli in canine intestinal disorders, as 

well as their potential extraintestinal effects. 



 

62  

Conclusions 

This case illustrates that intestinal dysbiosis 

and impaired gut barrier function may be 

associated with extra-intestinal disease, 

including pleural effusion, even in the absence 

of overt gastrointestinal signs. In this 

splenectomized search-and-rescue dog, the 

detection of an astA-positive E. coli suggests a 

potential link between intestinal microbial 

imbalance and systemic inflammatory processes 

contributing to pleuropulmonary involvement. 

Repeated empirical, non–culture-guided 

antimicrobial therapy may have contributed to 

intestinal dysbiosis, whereas targeted, culture-

guided treatment combined with microbiome-

focused supportive care was associated with 

complete clinical recovery. Although a causal 

relationship cannot be established from a single 

case, these findings highlight the importance of 

considering gastrointestinal microbial 

dysfunction in dogs presenting with unexplained 

pleural effusion and support further 

investigation into the clinical relevance of the 

gut–lung axis in veterinary medicine. 
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