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Pan-Drug Resistant Klebsiella Pneumoniae — An
Emerging Threat In Clinical Microbiology-A Case Series.

Author

Abstract

Carbapenem-resistant Klebsiella pneumoniae (CRKP) has emerged as a major healthcare-associated pathogen
with limited therapeutic options. Colistin, widely used as salvage therapy for carbapenem-resistant
Enterobacterales, is increasingly compromised by emerging resistance. This case series describes the clinical
profile, microbiological characteristics, antimicrobial susceptibility pattern, and outcomes of colistin-resistant
CRKP infections identified in a tertiary-care centre. Four clinically significant cases of colistin-resistant CRKP
were identified retrospectively, including two cases of ventilator-associated pneumonia, one orthopaedic wound
infection, and one neonatal bloodstream infection. Organism identification and antimicrobial susceptibility
testing were performed using standard microbiological methods and confirmed by VITEK?2. Colistin minimum
inhibitory concentration was determined by broth microdilution method. All isolates were resistant to
carbapenems and colistin (MIC 4—8 ug/mL), while tigecycline retained in-vitro activity against all isolates. Three
patients improved following tigecycline-based therapy and were discharged, whereas one elderly patient with
severe sepsis and multiorgan dysfunction succumbed to illness. The emergence of colistin-resistant CRKP
represents a serious therapeutic and infection control challenge, indicating progression toward extensively drug-
resistant or pan-drug-resistant phenotypes. Early microbiological detection using reliable colistin susceptibility
testing methods, strict infection prevention practices, and robust antimicrobial stewardship are essential to limit
further emergence and spread of these organisms.
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I.  Introduction:

Antimicrobial resistance (AMR) has become one of the most critical threats to global health, with India
being among the highest burden countries due to extensive antimicrobial consumption, broad-spectrum empiric
therapy, and high healthcare-associated infection rates. The ICMR antimicrobial resistance surveillance network
and national reporting systems have repeatedly documented rising resistance among Gram-negative pathogens,
particularly within intensive care settings. [1]

Klebsiella pneumoniae is a major cause of healthcare-associated infections including ventilator-
associated pneumonia, bloodstream infection, complicated urinary tract infection, intra-abdominal infection, and
surgical site infection.[2] The organism’s ability to rapidly acquire resistance, survive in the hospital environment,
and colonize patients, facilitates its outbreaks and endemic transmission. [3] Carbapenem resistance in K.
pneumoniae is largely driven by carbapenemase production (e.g., NDM and OXA-48-like enzymes), often
accompanied by ESBLs and additional non-B-lactam resistance mechanisms, resulting in multidrug resistance
and limited treatment options.[4]

Colistin, reintroduced as salvage therapy for carbapenem-resistant Enterobacterales (CRE), has been
widely used in ICUs. However, increased colistin use often for empiric cover has further added to its resistance.
Colistin resistance may arise from chromosomal changes affecting lipid A modification (pmrAB, phoPQ, mgrB
alterations) and plasmid-mediated mechanisms (mobilized colistin resistance genes such as mcr), raising concern
for rapid horizontal dissemination[5, 6]

The rise of colistin resistance in CRKP has major clinical implications:
1. Narrowing therapeutic options
2. Increased risk of treatment failure and mortality in severe infections;
3. Increased outbreak potential in icu/nicu. [7]
In this context, we present four cases of colistin-resistant CRKP isolated from different clinical settings,
highlighting the emerging threat and the need for robust diagnostics, stewardship, and infection control.

II.  Materials And Methods
Study design and setting: Retrospective case series from a tertiary-care hospital.
Case selection: All patients with CRKP isolates showing colistin resistance (MIC >4 ug/mL).
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Microbiology: Culture and identification were performed using standard microbiological procedures and
confirmed by VITEK?. AST was performed using VITEK?. Colistin MIC by microbroth dilution method.

Data collection: Clinical data included age, diagnosis, comorbidities, sample type, ICU stay, exposure to broad-
spectrum antibiotics, treatment, and outcome.

II.  Case Descriptions
Case 1: A 77year old male patient referred to our hospital with complaints of fever for past two days. Patient had
altered sensorium and breathlessness. There was a single episode of vomiting. No other known co-morbidities
and but was newly diagnosed with T2DM. Patient had suffered head trauma by a bull attack, 15 years back.
Patient admitted in ICU and diagnosed with septic encephalopathy with AKI, ALI and thrombocytopenia.
Empirically started with ceftriaxone and doxycycline. Intubated due to ineffective airway clearance. Antibiotics
were hiked to meropenem. Endotracheal aspirate was sent for microbiological analysis which yielded growth of
Klebsiella pneumoniae. Tigecycline was added to the treatment regime after culture sensitivity report. Later
patient had cardiac arrest and could not be revived with CPR and died.

Case 2: A 40 years old male patient had suffered open type III displaced comminuted right tibia fracture with
ipsilateral fibula fracture at proximal third region along with closed displaced medial condyle fracture of right
femur, after fall from his two wheeler. There was no history of head injury, loss of consciousness, vomiting or
seizures. No known co-morbidities. Patient underwent knee spanning ex-fix application for right tibia fracture
along with ORIF+MIPPO plating and CRIF screw fixation for condylar fracture. Wound debridement done.
Patient was started on augmentin, amikacin and metrogyl. There was continuous pus discharge from the wound
site which was sent for microbiological analysis on three different days, all of which yielded growth of Klebsiella
prneumoniae, sensitive to tigecycline and cotrimoxazole. Patient was started on tigecycline after culture sensitivity
report along with wound toileting.

Case 3: A term, appropriate for gestational age (40 weeks + 4 days) male baby delivered vaginally with vacuum
assistance, did not cry immediately after birth, had respiratory distress secondary to birth asphyxia. Baby had a
single episode of seizure at 22 hours of life. Later diagnosed with hepatic encephalopathy Grade III. Empirically
treated with cefotaxime and amikacin. CRP was positive. Antibiotics hiked to tigecycline and colistin.
Fluconazole was added to treatment regime. Blood culture sent for microbiological analysis yielded growth of
Klebsiella pneumoniae, sensitive only to tigecycline. Treated only with tigecycline following culture sensitivity
report. Baby improved and haemodynamically stable before being discharged.

Case 4: A 48year old female underwent fronto-temporo parietal craniotomy in past, following RTA, was admitted
to our hospital for decompressive craniectomy with posterior sylvian hematoma evacuation and lax duroplasty.
Known case of T2DM and HTN. CT Brain revealed large hypodense area in right fronto-temporo-parietal lobe.
Patient shifted to ICU post surgery and started on piperacillin-tazobactam, amikacin and meropenem. Colistin
was added owing to the deteriorating condition of the patient. Endotracheal aspirate sent for culture analysis.
Klebsiella pneumoniae grown in culture which was sensitive only to tigecycline. Patient was started on tigecycline
after culture sensitivity report.

Case Age/Sex Underlying Prior Colistin Therapy given Outcome
conditions colistin MIC (p/ml)
1 TIM Septic No 8 Tigecycline Died
encephalopathy
2. 40M Open type IIT No 10 Tigecycline + Discharged
displaced Cotrimoxazole
commungted. right
tibia fracture
3 0/M Hepatic Yes 8 Tigecycline + Discharged
encephalopathy Fluconazole
4 48F Fronto-temporal Yes 4 Tigecycline Discharged
parietal craniotomy

IV.  Discussion
This case series illustrates the clinical emergence of colistin-resistant CRKP across high-risk settings.
Indian surveillance reports and institutional studies have demonstrated alarmingly high rates of carbapenem
resistance in K. pneumoniae, with progressive decline in susceptibility to multiple antibiotic classes. Recent
national datasets indicate K. pneumoniae is among the top drivers of AMR burden in blood, respiratory, and urine
cultures, with increasing resistance even to “reserve” agents such as colistin.
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The resistance phenotype observed in our isolates reflects the typical CRKP profile in India where
NDM/OXA-48-like carbapenemases coexist with resistance determinants to fluoroquinolones and
aminoglycosides, producing extreme drug resistance. Therapeutic options are narrowed to tigecycline,
aminoglycosides in a small subset, and newer BL-BLI combinations where feasible. [8] The dependence on
tigecycline as demonstrated in our cases mirrors the reality of clinical practice in many Indian tertiary centres.

The NICU bloodstream infection case is especially concerning given Indian data documenting NICU
outbreaks of MDR and carbapenemase-producing K. pneumoniae, including strains with high transmissibility and
limited therapy. Outbreak settings worsen patient outcomes, prolong hospitalization, and accelerate institutional
spread. [9]

From a diagnostic perspective, accurate colistin susceptibility testing is critical, since diffusion methods
are unreliable for colistin. Broth microdilution remains the reference method. [10] Recent Indian microbiology
evaluations have shown performance gaps in alternative phenotypic tests and highlight the need for laboratories
to adopt recommended methods, particularly in ICU settings where treatment decisions are time-sensitive.

Clinically, mortality in colistin-resistant CRKP infections is influenced by host factors (elderly age,
shock, organ failure), disease severity, delays in appropriate therapy, and limited drug choices. Our mortality
(25%) occurred in the most severe illness profile, supporting the role of comorbidity and multiorgan dysfunction.

Overall, colistin resistance among CRKP represents a critical inflection point, indicating possible
transition to extensively drug-resistant or pan-drug-resistant phenotypes. A multipronged approach is necessary-
Strengthening laboratory capacity with MIC-based colistin testing and prompt reporting, implementing
antimicrobial stewardship with rational colistin use and de-escalation policies, enforcing strict infection
prevention measures, and enhancing surveillance with molecular detection of resistance genes are essential to
control the emergence and spread of colistin-resistant CRKP.

V.  Conclusion:

Colistin-resistant CRKP is an alarming emerging pathogen in hospital practice with limited therapeutic
options and high potential for ICU/NICU spread. Early microbiological detection using reliable colistin MIC
methods, strict infection control, and robust antimicrobial stewardship are essential to prevent escalation toward
untreatable infections.
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