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Antimicrobial Resistance is Critical Agenda for MoHFW



Dedicated AMS Committee is Into Existence 

Since January 2022



Office Order 
from NMC for 

Mandatory AMS 
Implementation 
in All Medical 

Colleges by NMC

MAKING AMR 
AWARENESS & 

AMSP 
COMPULSORY IN

ALL MEDICAL 
COLLEGES 



Office Order from MoHFW, DGHS for the:

Constitution of Hospital Pre-Authorization Committee and 

Implementation of Audit and Antibiotic Usage Under 

Institutional Antimicrobial Stewardship Program



Cumulative Antibiogram

AIIMS Mangalagiri

July 2025 to June 2026



WHONET: AMR & AST Data Capture and 
Storage Platform

• Free WHO Based Software for AMR 
Data Capture and Configuration

• Also, used as the Base Software for 
making Basic AST Reports with 
patient, drug, bug and site-specific  
Customization done by Faculty, Dept 
of Clinical Microbiology

• AMR Data captured daily & in Real 
Time

• Data Files are Cleaned and Completed 
to include maximum information



Antibiogram is Based on CLSI M39:
International Guidance Document for 

Cumulative Presentation of AMR Data

• Paid Document: Purchased by Faculty i/c 

• Purpose of Cumulative Data [Hospital Antibiogram]: Hospital 
Antibiotic Policy

• Basis of this AMR Data Presentation

• At least One Year Data presented as %Susceptibility (and not as 
%Resistance)

• Include Only the First Isolate from the Patient

• Do not include / consider superficial / commensal flora

• Significant Data Stratification is Possible Only for at least 30 Non – 
Repeat Isolates to create Enhanced Antibiograms



July 2025 to June 2026



Distribution of Number Of 
Patients By Sex And Age Group

July 2025 – June 2026

Distribution of Number Of Patients By 
Sex And Age Group

July 2023 – June 2025

Latest Data

Older Data



The distribution of bacterial isolates and patients 
by location type [July 2025 – June 2026]

Location type Number of 

isolates

(%) Number of 

patients

Isolates per 

patient

Female Male

out 3,896 54 3,196 1.2 1,867 1,329

in 2,233 30.9 1,477 1.5 703 774

icu 761 10.5 426 1.8 168 258

ccu 202 2.8 113 1.8 40 73

hdu 79 1.1 68 1.2 29 39

(Blank) 22 0.3 22 1 6 16

oth 10 0.1 10 1 2 8

eme 8 0.1 8 1 4 4

inx 8 0.1 8 1 2 6

TOTAL 7219 100 5328 1.27 2821 2507



Bacterial Isolates: Specimen wise 
July 2025 – June 2026

Skin & Soft Tissue: Surgery, 
Ortho, ENT, OBGYN, Other 

Surgical Depts

Urine
Medicine, OBGYN,
Peds, Nephrology

Blood C/SMedicine, Pulm 
Med, Peds, Nsx, Neuro
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Escherichia coli Staphylococcus aureus

Pseudomonas aeruginosa Klebsiella pneumoniae

Acinetobacter baumannii Proteus mirabilis

Enterococcus faecalis Streptococcus, beta-haem. Group A

Klebsiella aerogenes Enterococcus faecium

Distribution Of The Most 
Common Organisms

July 2025 – June 2026 



Public health alerts - important species

Organisms [MALDI-ToF Identified] Priority Numbers Isolated @AIIMS-MG

Burkholderia pseudomallei High priority 13

Francisella tularensis High priority 1

Salmonella Typhi High priority 30

Brucellosis High priority 1

Salmonella sp. Medium priority 52

Francisella tularensis Medium priority 1

Aeromonas hydrophila Medium priority 3

Aeromonas veronii Medium priority 2

Brucella melitensis Medium priority 1

Enterococcus avium Medium priority 1

Salmonella Typhimurium Medium priority 2

Stenotrophomonas maltophilia Medium priority 36

Streptococcus agalactiae Medium priority 13

Streptococcus agalactiae Medium priority 13

Streptococcus dysgalactiae ss. dysgalactiae Medium priority 1

Streptococcus dysgalactiae ss. equisimilis Medium priority 3



Site Specific Bacterial Isolates 
July 25 – June 26



Site Specific Bacterial Isolates 
July 25 – June 26



Site Specific Bacterial Isolates 
July 25 – June 26

Vaginal 
Carriage of 
GB-BHS ↓



Our Major Bugs Are…

• Gram Negatives
• ESBL’s Rising
• AmpC are Worrisome as they 

Become Resistant with 
Augmentin [Amox-Clav]

• CRE’s Difficult to Treat
• Tougher Challenge:

• Stenotrophomonas
• Burkholderia cepacia
• Burkholderia pseudomallei 

[Thurkapalem “outbreak’]

76%

24%

Gram Negs
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Major Enterobacterales Organisms [E coli, Klebsiella] %Susceptibility

E Coli[2659] Kleb pneumo[823] Kleb oxy[37]

Cumulative Antibiogram – Enterobacterales (Gm Neg)
July 2025 to June 2026 [% Susceptibility]

NOTE:

• Use of Fosfomycin Is recommended Only for E. coli and Not Other Pathogens, as no breakpoints are available

• Use of Fosfomycin is recommended Only for Lower Urinary tract Infections and NOT otherwise

• Use of Fosfomycin as an Off Label antimicrobial for serious blood stream infections is based only on its MIC Values in E. coli

A = Access
W = Watch
R = Reserve
Ur = Urine Only
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Enterobacterales ESCPM / HECK-Yes Organisms [Enterobacter cloacae, Kleb aerogenes, Serratia -  %Susceptibility]

Ent cloacae[72] Kleb aerogenes[25*] Serr marsascens[30]

Cumulative Antibiogram – ESCPM / HECK-YeS 
(Gm Neg) July 2025 to June 2026 [% Susceptibility]

NOTE:

• Hafnia alvei, Enterobacter cloacae, Citrobacter freundii, Klebsiella aerogenes, Yersinia and Serratia] Organisms often contain inherent presence of an 

inducible de-repressed chromosomal AmpC beta lactamases. Hence, AVOID giving Resistance Inducing Antibiotics like Imipenem, Amox-Clav.

• In these class of bacteria, avoid using 3G Cephalosporins as they not only induce resistance but they themselves get 

A = Access
W = Watch
R = Reserve
Ur = Urine Only



Words of Caution for ESCPM / HECK-YeS 
Group of Organisms [Chromosomal AmpC]

• For Antibiotic Naïve Strains: If 3GC have been started, resistance is likely to develop. 
Please Repeat cultures after 48 – 72 hours after initiation of Antimicrobial Therapy.  
Under any circumstances, do not give Imipenem or any clavulanate-based combinations. 

• HECK-YeS [Hafnia alvei, Enterobacter cloacae, Citrobacter freundii, Klebsiella 
aerogenes, Yersinia and Serratia] organisms often contain inherent presence of an 
inducible de-repressed chromosomal Ampc beta lactamases. Resistance to cefotaxime and 
ceftriaxone indicates possible co – existence of bla-ctx-m type ESBL enzyme

• These strains are likely to develop resistance in vivo during treatment with beta lactam 
antibiotics which are good inducers of Ampc beta lactamases like imipenem, amoxi-clav, 
cefazolin or cephalothin or any clavulanate consisting FDC.

• First-generation and second-generation cephalosporins are inactive against Enterobacter 
infections. This is exemplified by resistance to Cephamycin group of drugs like Cefoxitin.

• Third-generation cephalosporins frequently show good in vitro activity against these 
organisms, but have a significant risk of developing full resistance during therapy. 

• Resistance develops much less frequently with fourth-generation cephalosporins like 
cefepime, because they are relatively stable and do not induce ampc beta-lactamases.



Cumulative Antibiogram – Tribe Proteae (Gm Neg)
July 2025 to June 2026 [% Susceptibility]

65
58

89

98

56 56

96

72
65

50

82

39

65

88
82

96

59

67

94

18

52

0

10

20

30

40

50

60

70

80

90

100

Enterobacterales, Tribe Proteae [Proteus mirabilis, Morganella morganii %Susceptibility]

Proteus Mirab[78] Morganella morg[34]
A = Access
W = Watch
R = Reserve
Ur = Urine Only

NOTE:

Intrinsic Resistance is 

Proteus spp, Providencia spp and Morganella spp are intrinsically resistant to:

•Ampicillin                   •1st Generation Cephalosporins •2nd Generation Cephalosporins

•Amoxicillin-clavulanate •Tigecycline                             •Nitrofurantoin

•Polymyxin B                   •Colistin                                   •Tetracycline, Tigecycline



Words of Caution for Tribe Proteae

• Proteus spp, Providencia spp and Morganella spp are intrinsically 

resistant to:
• Ampicillin

• 1st Generation Cephalosporins

• 2nd Generation Cephalosporins

• Amoxicillin-clavulanate

• Tigecycline

• Nitrofurantoin

• Polymyxin B

• Colistin

• Tetracycline
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Typhoidal  Salmonella

Cumulative Antibiogram – Typhoidal Salmonella
July 2025 to June 2026 [% Susceptibility]

• For Salmonella spp and Shigella spp, Aminoglycosides, 1st and 2nd Generation Cephalosporins and Cephamycin's may 
appear active in vitro, but are not effective clinically. 

• Blood Isolates of Salmonella are Intrinsically Resistant to Aminoglycosides
• Pefloxacin resistance is an indicator of possible Clinical Non-Response to Fluoroquinolones despite in vitro 

susceptibility to other Fluoroquinolones
• Tigecycline should never be given for Blood Isolates of Gram-Negative or Gram-Positive Bacteria as it doesn’t 

concentrate in Blood.

Caution for Use of Abx in 

Salmonella from Blood
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Glucose Nil Fermenting Gram Negative Bacilli [%Susceptibility]

Pseudomonas, Acinetobacter, Stenotrophomonas

Pseud aeruginosa[734] Acinetobacter spp[200] Steno maltophilia[34]

Cumulative Antibiogram – Nil Fermenters (Gm Neg)
July 2025 to June 2026 [% Susceptibility]



Intrinsic Resistance in Glucose Nil Fermenting Gram 
Negative Bacilli: Treatment Not to be Attempted

• Ampicillin • Aztreonam • Fosfomycin • Chloramphenicol

• Amoxicillin • Ertapenem • Trimethoprim • Amoxicillin / Clavulanate

Acinetobacter baumannii / lwoffii, Acinetobacter calcoaceticus complex are Intrinsically Resistant to the Following

Antibiotics:

Ampicillin / Amoxicillin Ertapenem Ampicillin / Sulbactam Tigecycline and Tetracycline

Amoxiclav Cotrimoxazole Cefotaxime and Ceftriaxone Chloramphenicol

Pseudomonas aeruginosa are Intrinsically Resistant to the Following Antibiotics:

Do Not Attempt treatment with Gentamicin for Pseudomonas aeruginosa

• Ampicillin • Amoxiclav • Ceftriaxone • All Aminoglycosides

• Amoxicillin • Pip / Tazo • Aztreonam • Trimethoprim

• Ticarcillin • Cefotaxime • Imipenem • Fosfomycin

• Ampi / Sulbactam • Piperacillin • Ertapenem • Meropenem

Stenotrophomonas maltophilia is Intrinsically resistant to the following Antibiotics:
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Staph aureus, MSSA, MRSA %Susceptibility

S aureus[763] MSSA[373] MRSA[390]

Staphylococcus aureus (N=763) 
MSSA(n=373) & MRSA(n=390~51%)



Words of Caution for S. aureus

• Never give Glycopeptides [Vancomycin, Teicoplanin] for MSSA
• Never Attempt Monotherapy with 

• Vancomycin / Teicoplanin
• Rifampicin
• Gentamicin

• Preferable to Use Teicoplanin: Better BMQ’s – We Recommend 
Teicoplanin for MRSA, not Vancomycin

• Teicoplanin Loading Doses: Advised, up to 3 to 5 loading doses of 
12 mg/kg q12hrly with OD Gentamicin 7.5mg/kg/day as a Single 
Undivided Dose

• Vancomycin Doses will Strictly Depend On Vancomycin MIC and Site 
of Infection

• Good Oral Options for MRSA: Doxycycline, Cotrimoxazole, 
Chloramphenicol
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Ampicillin Ciprofloxacin Genta High Fosfomycin Nitrofurantoin Linezoild Vancomycin Teicoplanin

Ent faecalis and Ent faecium %Susceptibility

Enterococcus fecalis[161] Enterococcus faecium[106]

Enterococcus faecalis (n=161); Enterococcus faecium (n=106)
[July 2025 to June 2026]



Words of Caution for Enterococcus

• For Enterococcus spp, Aminoglycosides (Except high level resistance testing), 
Cephalosporins [low affinity PBP’s], Clindamycin and Cotrimoxazole (The 3C’s) 
are NOT effective clinically and are therefore NOT reported.

• There are no Breakpoints MIC’s for Tigecycline and Daptomycin for 
Enterococcus faecium  and therefore NOT reported

• Species like E. gallinarum and E. casseliflavus carry intrinsic low-level 
vancomycin resistance (vanC gene). Do not mistake this for acquired VRE (vanA 
or vanB), which requires entirely different infection control protocols

• Resistance to Linezolid arises much faster in E. faecium than E. faecalis

• If the laboratory identifies High-Level Aminoglycoside Resistance (HLAR), this 
synergy is completely lost. In these cases, alternate combinations—such as dual 
beta-lactam therapy (Ampicillin + Ceftriaxone)—must be deployed to achieve the 
necessary bactericidal effect
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Streptococcus pneumoniae [%S]

Streptococcus pneumoniae [N=44], Haemophilus influenzae [N=32]
[July 2025 to June 2026]
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Haemophilus influenzae [%S]



Combination Antibiograms [% Susceptible]
Enterobacterales

(E coli & Kleb pneu)
HECK-YeS / 

ESCPM
Tribe Proteae Acinetobacter Pseudomonas

aeruginosa
MRSA Enterococcus spp

Meropenem 86.5 [Level I Escalation] 94 97 5.1 90

Amikacin 81 88.7 71.7 5.4 88 [U]

Gentamicin-10 / 120 75[G-10] 96[G-10] 55.6[G-10] 9.2[G-10] 81.3[G-10] 51[G-120]

Tobramycin 90.5

Pipercillin/Tazobactam 69.4 83.5 91.5 5.4 92

Meropenem+Amikacin* 87.9 95.8 99.2 6.3

Meropenem+Gentamicin* 87.2 100 98.1 28.6

Pip/Tazo+Amikacin* 84.2 [Empirical] 95 97.8 [Empirical] 5.7 90 [U]

Pip/Tazo+Gentamicin* 85.6 100 92.5 23.1

Pip/Tazo+Tobramycin Please Don't use Amox/Clav (Augmentin), 
Imipenem & 3GC for HECK-YeS and AmpC 
Positive Enterobacterales as they Induce severe 
resistance in these class of organisms

94.1 [Empirical]

Minocycline 23

Minocycline+Amp/Sulb 50.4 [Empirical]

PolymyxinB / Colistin 100 100 100 100

Ampicillin+Gentamicin Cefepime ± 
Aminoglycoside is 
the Drug of Choice 
in the HECK-YeS 
group as they are 
AmpC Producers

67 [Synergy]

Vancomycin 100 91

Teicoplanin 100 89

Vancomycin+Gentamicin 100[G-10] 95.2[G-120]

Teicoplanin+Gentamicin 100[G-10] 93.6[G-120]

*Y – Site Incompatible Drugs [Do Not Mix in Same Vial / Bottle for Administration to the Patient
[U] – Breakpoints for Amikacin are validated for Pseudomonas in Urinary Isolates only
Aminoglycosides: Genta = Gram Positives, Amika – Enterobacterales,  Tobra = Pseudomonas

• Genta-10 for S. aureus and G-120 for Enterococcus Isolates

• Ceftazidime/Avibactam + Aztreonam is the Drug of Choice for Carbapenem 

Resistant Enterobacterales Positive for Synergy Positive Cases [Level II Escalation]



Overlap of Resistance Mechanisms with 
Multiple Mechanisms in One Isolate

ESBL

CREAmpC

~70% 3GC 

Resistance in E

• ESBL

• AmpC

• ESBL + AmpC

• Induced AmpC

• CRE
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ESBL Only ESBL+AmpC

What’s the Difference Between ESBL-E and ESBL-E+AmpC?

ESBL-E means Extended Spectrum Beta Lactamase Producing Enterobacterales. They are usually resistant to 3rd Gen Cephalosporins but likely to 

respond to BL/BLI’s like Piperacillin/Tazobactam and Carbapenems, While addition of Another Enzyme AmpC Would make them Not only 

resistant to BL/BLI’s, but after Exposure to Drugs like Imipenem and Augmentin, they can get De-Repressed & become resistant even to 

Carbapenems as well. The Plasmid carrying ESBL-E+AmpC particularly can be a threat for Healthcare Associated Infections
Caution for ESBL-E+AmpC

AST Profile of ESBL-E
3GC=R & Pip/Tazo=S, Fox=S

[n=2541/4100~62%]

AST Profile of ESBL-E + AmpC
3GC=R & Pip/Tazo=R, Fox=R

[n=800/4100~19.5%]



Have the ESBL-E & ESBL-E+AmpC Changed from 2025 to 2026?

Antibiotic
[% Susceptibility] 

2024-2025
ESBL-E

2025-2026
ESBL-E

2024-2025
ESBL-E + AmpC

2025-2026
ESBL-E + AmpC

Ampicillin/Sulbactam 54 14 2.5 0

Ceftazidime/Avibactam 100 35 26 11

Piperacillin/Tazobactam 100 56 0 0

Cefepime 5 9 0 1.4

Cefotaxime 0 0 0 0

Cefoxitin 75 22 7.2 0

Aztreonam 18 20 9 5

Imipenem 98 74 35 26

Meropenem 100 75 37 29

Amikacin 75 69 48 49

Gentamicin 79 65 56 39

Netilmicin 92 61 61 45

Ciprofloxacin 20 14 2 4

Norfloxacin[U] 39 26 6 6

Cotrimoxazole 51 41 30 24

Fosfomycin[U] 97 56 89 55

Nitrofurantoin[U] 85 64 62 50

Chloramphenicol 85 77 73 68

ESBL-E = Extended Spectrum Beta Lactamase Enterobacterales; AmpC = Ampicillinases Type C [Beta Lactamase Inhibitor Resistant



Carbapenem Resistant Enterobacterales Subset
[CRE] 606/4100 (14.8%) [July 2025-June 2026]
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%Susceptible CRE
For All CRE Isolates:

• Ceftazidime/Avibactam + 

Aztreonam Synergy Testing is 

Performed

• If positive: then dosing's sent on 

AST Reports

• If Negative the alternatives given:

• Colistin + Meropenem

• Colistin + Minocycline

• Gentamicin + PolyB

• Amika + Chloramphenicol

• CRE Panel Templates Used to 

Detect the Cause of Carbapenem 

resistance: MBL or Serine 

Carbapenemases



MDRO Trends @AIIMS Mangalagiri from 2022 - 2026
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CRE, CRAB, ESBL, MRSA, VRE, HLAR

CRE CRAB ESBL MRSA VRE HLAR

MDRO = Multi Drug Resistant 

Organisms, include:

CRAB = Carbapenem Resistant 

Acinetobacter baumannii [Meropenem 

Resistance]

CRE = Carbapenem Resistant 

Enterobacterales [Meropenem Resistance]

ESBL = Extended Spectrum Beta 

Lactamases [R to 3rd Gen Cephalosporins]

MRSA = Methicillin Resistant Staph 

aureus [Resistance to Cefoxitin]

VRE = Vancomycin Resistant 

Enterococci

HLAR = High Level Aminoglycoside 

Resistant [Resistance to High Level 

Gentamicin]

CAUTION: As evident from this trend, 

the Prevalence of MDRO’s is Steadily 

Rising from 2022, to date and will rise 

further, subject to misuse of 

Antimicrobials



Salient Features of the Antibiogram
Salient Features of the Antibiogram
• Predominant Pathogens: Escherichia coli (1,933 patients) is by far the most frequently isolated pathogen, followed by Klebsiella 

pneumoniae (823 patients) and Pseudomonas aeruginosa (734 patients).
• MRSA rates have steeped from 25% in 2022 to 51% in 2026 showing a more than 50% increase in a span of Just 4 years.
• Gram-Positive Strengths: Staphylococcus aureus retains 100% susceptibility to Vancomycin and Teicoplanin, and Linezolid, 

indicating that these remain reliable reserve agents for severe Gram-positive infections.
• ICU vs. Outpatient Disparity: Susceptibility drop-offs are steep across the board for patients admitted to the ICU compared to 

outpatients. For example, E. coli susceptibility to Meropenem falls from 94% in outpatients to 71% in the ICU.
• Urine Isolates Specifics: For E. coli urinary tract infections, Fosfomycin (72% susceptible) and Nitrofurantoin (81% susceptible) 

show strong therapeutic potential compared to fluoroquinolones.

Prevalence of MDRO Marker Pathogens
• While direct multidrug-resistant organism (MDRO) epidemiological percentages are not completely aggregated in the raw patient 

totals, specific resistance marker traits reveal highly concerning prevalence rates:
• MRSA (Methicillin-Resistant Staphylococcus aureus): The susceptibility of Staphylococcus aureus to Cefoxitin (FOX) is 50%. 

This indicates that 50% of all isolated S. aureus strains are MRSA.
• ESBL-Producing E. coli: The confirmatory testing row reveals that 100% of tested E. coli strains met ESBL phenotypical 

criteria within its subgroup selection, mirroring the low 26% susceptibility to third-generation cephalosporins like Cefotaxime 
(CTX).

• Carbapenem-Resistant Enterobacteriaceae (CRE): Klebsiella pneumoniae demonstrates a Meropenem (MEM) susceptibility 
of only 73%, implying a 27% prevalence rate of CRE/CRKP.



Salient Features of the Antibiogram

The Most Resistant "Bugs" (Pathogens)

• 1. Acinetobacter baumannii (Critical Threat)

• This is visually and statistically the most drug-resistant pathogen in the facility. It displays near-total pan-drug resistance 

across all 200 patients tested:

• 0% susceptibility to Aztreonam and Colistin.

• 5% susceptibility to Meropenem and 6% to Imipenem (Extremely high carbapenem resistance).

• 6% susceptibility to Aminoglycosides (Amikacin) and Cefepime.

• Only Minocycline (MNO) retains any modest activity at 24% susceptibility [2].

• 2. Klebsiella pneumoniae

• A highly problematic Gram-negative pathogen showing deep resistance to broad-spectrum combinations:

• 0% susceptibility to Fosfomycin.

• 37% susceptibility to Cefoxitin and 43% to Cefotaxime.

• 49% susceptibility to the advanced beta-lactamase inhibitor combination Ceftazidime/Avibactam (CZA).

• 3. Enterococcus faecium

• Compared to Enterococcus faecalis, E. faecium shows classic high-level resistance patterns:

• 13% susceptibility to Ampicillin.

• 8% susceptibility to Erythromycin and 0% to Fosfomycin.

• 12% Vancomycin Resistance (VRE) rate (88% susceptibility)



WHO Global Priority List of Antibiotic-Resistant Bacteria
July 2025 to June 2026

Priority Organism Antibiotic results Number (%)

Critical Acinetobacter spp. Carbapenem resistance 194/209 (93%)

Pseudomonas aeruginosa Carbapenem resistance -

Escherichia coli Cefotaxime-resistant 1,305/1,805 (72%)

Escherichia coli Ceftriaxone-resistant 139/181 (77%)

Escherichia coli Meropenem-resistant 226/1,833 (12%)

High Enterococcus faecium Vancomycin-resistant 9/89 (10%)

Staphylococcus aureus Methicillin-resistant (MRSA) 320/636 (50%)

Staphylococcus aureus Vancomycin-resistant 0/531 (0%)

Staphylococcus aureus Vancomycin-intermediate 0/531 (0%)

Helicobacter pylori Clarithromycin-resistant -

Campylobacter spp. Fluoroquinolone-resistant -

Salmonella spp. Fluoroquinolone-resistant (Ciprofloxacin) 20/45 (44%)

Neisseria gonorrhoeae Third generation cephalosporin-resistant -

Neisseria gonorrhoeae Fluoroquinolone-resistant -

Medium Streptococcus pneumoniae Penicillin non-susceptible 2/7 (29%)

Haemophilus influenzae Ampicillin-resistant 6/22 (27%)

Shigella spp. Fluoroquinolone-resistant -



Brief Summary and Pearls for Rational Use of Antibiotics



Antimicrobials with Anaerobic Coverage

Beta Lactams Classical Drugs

Ampi – Sulbactam Metronidazole 

Amoxi – Clavulanate Chloramphenicol

Pip – Tazobactam (Double AnO2 Coverage) Polymyxins

Cefop - Sulbactam Polymyxin

Carbapenems: Colistin

• Imipenem Tetracyclines & Others

• Meropenem Doxycycline

• Ertapenem Minocycline

• Doripenem Tetracycline

Cefotetan Tigecycline

Cefoxitin Clindamycin and Moxifloxacin



Among Enterobacteriaceae Members: ©Dr Sumit Rai
On the lines of Appendix G [Table G3; M100:S35], But May Include in M2

PATTERN INTERPRETATION

1 Synergism between Ctx/Ctr & Pip/Tazo or 

Any Synergism b/w 3GC & Any Bl/BLI. 

Irrespective of >5mm↑ of 3GC & 3GC/Clav

Possible ESBL Production (Ctx being substrate for CTX-

M; the most common ESBL); Doesn’t mean AmpC is Not 

Present

2 Enhancement of Zone of Ctx or Caz with 

addition of Clav

ESBL Production [Classical rule] – But if 3GC has No 

Zone –There are at least Two R Mechanisms

3 R or I to Pip/Tazo, AMS, but S to 

Carbapenems

Possible AmpC [or Hyper AmpC] with or without ESBL 

or low level carbapenamse production

4 D Zone in Pip/Tazo or AMS or 3GC due to 

induction by Imipenem

Possible Inducible AmpC beta lactamase, induced by 

Imipenem [HECK-Yes]

5 Some Zone in Ctx/Ctr but No Zone in 

Ctx/Ctr+Clav irrespective of Fox S

Possible Inducible AmpC beta lactamase [D zoning], 

induced by Clav / plamid AmpC [if No D zoning]

6 No Zone in Ctx: Meh…in Ctx/Ctr+Clav Single R Mech Cannot Totally Break a 3GC

Interpretive Reading Panels with Drug-Drug & Drug-Bug

Its Not Always the AmpC Hides the ESBL; ESBL’s Also Hide the AmpC’s



Primary Testing Panel of Enterobacterales
With Special Word of CAUTION for HECK-Yes Bugs and AmpC Positive E coli and K pneumoniae

[Hafnia alvei, Ent cloacae, Citrobacter freundii, Klebsiella aerogenes, Yersinia]

CLSI Tiers Tier 2 Tier 2 Tier 2 Tier 2 Tier 1/2 Tier 1 Tier 2 Tier 2 Tier 5?

Imi Amox-
Clav

Cefepime
With MIC’s

Fox
©Dr Sumit Rai

Ctx / 
Ctr

Ctx+CA / 
Ctr+CA

Pip/
Tazo

CZA Atm Temo

Therapeutic 
Disc

15 mm

Diagnostic 
Disc/Cascade 15 mm

• All QC should be Flawless – With KBDD: Daily QC
• There are Fox Susceptible AmpC [ACC]; So Fox S shouldn’t imply – No AmpC’s

These Discs May Not Be Used / Avoided for Therapeutic Use as they are Strong Inducers of AmpC Beta Lactamases 
[Imipenem & Amox/Clav]; Ctx/CA & Ctr/CA are used for ESBL & Temocillin are used for Oxacillinase detection resp

Cefepime with MIC of 1 and above, One may check for ESBL Production. Despite in “S” range, it may be avoided

Any Resistance to 3GC indicates ESBL or AmpC or Both. Susceptibility to 3GC May Indicate Repressed AmpC, in 
which case look as Fox resistance, but there are Fox susceptible AmpC as well

©Dr Sumit Rai: Presented at CLSI Symposium at MICROCON2025, New Delhi



Intrinsic and Associated Resistance to Antimicrobial Agents 
Among MDR Pathogens

Bacteria Intrinsic Resistance Associated Resistance

MRSA [Methicillin 
Resistance 
Staphylococcus aureus]

All beta-lactams, beta-lactam/beta-lactamase 
inhibitor combinations. This is NOT same as 
Beta Lactamase production (except 
Ceftaroline and Ceftobiprole)

Common: erythromycin, clindamycin, 
aminoglycosides, cotrimoxazole, 
Fluoroquinolones

VRE fm (vancomycin-
resistant Enterococcus 
faecium)

Glycopeptides, cotrimoxazole, clindamycin, 
aminoglycosides (conventional doses)

Common: ampicillin, carbapenems, 
fluoroquinolones, high level aminoglycoside 
resistance

ESBL-positive 
Enterobacteriaceae

All cephalosporins including third generation 
cephalosporins, (variable activity against 
fourth generation cephalosporins), all 
penicillin's and monobactams

Common: fluoroquinolones, 
aminoglycosides, cotrimoxazole

CRE [Carbapenem 
Resistant 
Enterobacteriaceae]

All beta-lactams including carbapenem 
(except aztreonam, unless concomitant ESBL 
gene present)

Common: fluoroquinolones, 
aminoglycosides, cotrimoxazole
Associated resistance to aztreonam is 
associated with other co-existing enzymes 
(AmpC beta-lactamase)

CRAB [Carbapenem-
resistant A. baumannii]

All beta-lactams including carbapenem 
(except monobactam)

Common: fluoroquinolones, 
aminoglycosides, cotrimoxazole



Lungs / ELF Kidneys Bladder &
Urine

Abdomen Bone & 
Joints

CNS Skin/Sof
t Tissues

Serum/ 
Plasma

Bile / 
GB

BL; BL/BLI 
Carba

Ctr

Aminoglyco
sides

Fluoroquin
olones

Tetracyc
lines / TGC

Glyco
Peptides

Created & 
Copyright 

Sulpha 
Drugs

Dr Sumit
Rai, AIIMS

Chloram
phenicol

Macrolides

Linezolid

Polymyx B

Colistin

Clinda

Rifampicin

Metro

Fosfomycin combo combo combo combo combo combo combo

Daptomycin

Legend

Good  Abx
Conc

Reached

Average Conc
Use in Combination

Poor Concentration 
Ineffective

Time Dependent 
Drugs

Conc
Dependent

Drugs

AUC/MIC
Not Clear

References
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Dr Sumit Rai Dept 
of Clin Microbiol
AIIMS Mangalagiri

AIIMS Mangalagiri



Which Antibiotic NOT to Report in Which Specimen and Patient Type: Few Examples

SITE / PATIENT WHAT ANTIBIOTIC NOT TO REPORT in A.S.T.

Blood Tigecycline (High Vd: Doesn’t Stay in Blood)

CSF [Table 1B, 

M100]

1st 2nd GC & Cephamycins, Colistin, Oral Agents, Doripenem, Ertapenem, 

Imipenem, Clindamycin, Lefamulin, Macrolides, Tetracyclines, 

Fluoroquinolones

Abscesses Aminoglycosides (& Never for AnO2 Infections & Salmonella / Shigella)

Lungs Daptomycin                  ©Dr Sumit Rai

Urine Macrolides, Tigecycline, Chloramphenicol, Clindamycin

Children Fluoroquinolones, Tetracyclines, Chloram, Cotrimoxazole (Infants)

Pregnancy Tetracyclines, Fluoroquinolones, Aminoglycosides, Metronidazole

ANTIBIOTIC TO BE REPORTED FOR SPECIFIC SITE ONLY

Tigecycline Complicated Skin and Soft Tissue Infections ONLY

Nitrofurantoin Lower UTI

Fosfomycin Lower UTI (E coli & E. fecalis) 

Beta Lactams NOT For Lower UTI

Which Antibiotic to Report for Specific Sites Only: Few Examples



Particular Bug-Drug Combination Inappropriate for a 
Given Site of Infection (Despite ≥1 BMQ)

SITE / 

PATIENT

WHAT ANTIBIOTIC NOT TO REPORT in A.S.T.

Blood Tigecycline [High Volume of Distribution]

CSF [Table 1B, 

M100]

1st 2nd GC & Cephamycins, Colistin, Oral Agents, 

Doripenem, Ertapenem, Imipenem, Clindamycin, Lefamulin, 

Macrolides, Tetracyclines, Fluoroquinolones

Abscesses Aminoglycosides (& Never for AnO2 Infections & 

Salmonella / Shigella)

Lungs Daptomycin

Urine Macrolides, Tigecycline, Chloramphenicol, Clindamycin

Beta Lactams Lower UTI



C
om

piled: D
r Sum

it R
ai

Agent Enterobacterales CRPA CRAB St malto

ESBL AmpC KPC NDM OXA-48 Efflux AmpC

Cefiderocol

Ceftazidime/Avibactam

Ceftolozane/Tazobactam

Imi/Cila/Relebact

Meropenem/Vaborbactam

Plazomicin

Aztreonam/Avibactam

Eravacycline

Fosfomycin (IV)

Polymyxin B or Colistin

Tigecycline

Cefepime/Zidebactam

Cefepime/Taniborbactam ?

Cefepime/Tazobactam ? ? ? ?

Cefepime/Enmetazobactam ? ?

Sulbact/Durlobactam

Compiled by 

Dr Sumit Rai

AIIMS Mangalagiri





Beta-lactam Side Chains and Cross-reactivity Handout

• Cross-reactivity between penicillins, cephalosporins, carbapenems, and monobactams is not a class effect.
• Contemporary data indicates the R1 sidechain on cephalosporins and monobactams and the R sidechain on penicillins are the antigenic component responsible for cross-reactivity.
• All carbapenems have dissimilar sidechains to other beta-lactams and are not cross-reactive. 
• The table identifies penicillins and cephalosporins that share identical side chains and known cross-reactivity unrelated to sidechains between natural penicillins (penicillin, 

amoxicillin, ampicillin). 

• Cross-reactivity risk between penicillins and cephalosporins with the same side chain
• History of Type I hypersensitivity (immediate, anaphylaxis) = 40% 
• History of Type IV hypersensitivity (delayed, dermatologic) = 20%

• Cephalosporin-penicillin cross-reactivity nuance
• There are two important cephalosporin-penicillin sidechain pairs: cefadroxil-amoxicillin and cephalexin-ampicillin. There is little clinical data about the risk of cross-reactivity 

between these two pairs as well as between penicillin, cefadroxil, and cephalexin. One large database study found no increased risk of hypersensitivity reactions between 
ampicillin-cephalexin compared to a TMP/SMX control.

• A more conservative approach is to avoid the use of cefadroxil and cephalexin due to known cross-reactivity between penicillin, amoxicillin, and ampicillin. The ideal approach is 
to perform an oral amoxicillin challenge prior to initiation of cefadroxil and cephalexin. When an oral amoxicillin challenge is not possible, use shared decision making which 
weighs the advantages of cheap high-bioavailable oral cephalosporins (cefadroxil, cephalexin) against the disadvantages of 2nd and 3rd generation cephalosporins and non-beta-
lactams.

• Cefazolin does not share a sidechain with any penicillins or cephalosporins available in the US and can be used in patients with a history of beta-lactam allergy regardless of 
symptoms.

• There is no data about the risk of cross-reactivity between or among nafcillin, piperacillin, and cephalosporins. Use shared decision making and/or reach out to Antimicrobial 
Stewardship for assistance.

• Penicillins and Cephalosporins Key Clinical Studies
• 252 patients with immediate (Type I) hypersensitive to a penicillin-based antibiotic underwent cephalosporin skin and ImmunoCAP testing. 99 (39%) also reacted to a 

cephalosporin. 95 (38%) reacted to cephalosporin with an identical sidechain to a penicillin antibiotic (cefaclor, cephalexin, cefadroxil, cefamandole). Only 4/252 (1.5%) patients 
reacted to cephalosporins that have dissimilar sidechains to penicillin-based antibiotics (ceftriaxone, cefuroxime, cefotaxime).

• 214 patients with history of delayed (Type IV) hypersensitivity, including SJS/TEN, to penicillin underwent skin testing with six beta lactams, three with similar side chains to 
penicillins, and three with dissimilar side chains. Cross-reactivity was found in 40 (19%) of patients; all reactions were from the three cephalosporins with the same sidechains as 
penicillin derivatives. Cefaclor and cephalexin have the same sidechain as ampicillin and resulted in positive skin tests in 39 and 31 patients respectively. Cefadroxil has the same 
sidechain as amoxicillin and resulted in positive skin tests in 17 patients.

• Note: patient with hypersensitivity reactions to beta-lactams with dissimilar sidechains likely represent a second hypersensitivity, not cross-reactivity.

References 1. 2. 3. 4. 5. 6. 7. 8. Romano A, Valluzzi RL, Caruso C, Maggioletti M, Quaratino D, Gaeta F. Cross-Reactivity and Tolerability of Cephalosporins in Patients with IgE-Mediated Hypersensitivity to Penicillins. J Allergy Clin Immunol Pract 2018; 
6(5): 1662-72. Romano A, Gaeta F, Valluzzi RL, Maggioletti M, Caruso C, Quaratino D. Cross-reactivity and tolerability of aztreonam and cephalosporins in subjects with a T cell-mediated hypersensitivity to penicillins. J Allergy Clin Immunol 2016; 138(1): 
179-86. Gaeta F, Valluzzi RL, Alonzi C, Maggioletti M, Caruso C, Romano A. Tolerability of aztreonam and carbapenems in patients with IgE-mediated hypersensitivity to penicillins. J Allergy Clin Immunol 2015; 135(4): 972-6. Romano A, Gaeta F, Valluzzi 
RL, et al. Absence of cross-reactivity to carbapenems in patients with delayed hypersensitivity to penicillins. Allergy 2013; 68(12): 1618-21. Macy E, Crawford WW, Nguyen MT, Adams JL, McGlynn EA, McCormick TA. Population-Based Incidence of New 
Ampicillin, Cephalexin, Cefaclor, and Sulfonamide Antibiotic "Allergies" in Exposed Individuals with and without Preexisting Ampicillin, Cephalexin, or Cefaclor "Allergies". J Allergy Clin Immunol Pract 2022; 10(2): 550-5. Macy E, Contreras R. Health care 
use and serious infection prevalence associated with penicillin "allergy" in hospitalized patients: A cohort study. J Allergy Clin Immunol 2014; 133(3): 790-6. Sousa-Pinto B, Blumenthal KG, Courtney L, Mancini CM, Jeffres MN. Assessment of the Frequency 
of Dual Allergy to Penicillins and Cefazolin: A Systematic Review and Meta-analysis. JAMA Surg 2021; 156(4): e210021. Jeffres MN, Hall-Lipsy EA, King ST, Cleary JD. Systematic review
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Executive Summary & Total Workload

Total Cultures Processed

Total Culture OPD IPD Avg / Month

49,951 20,978 28,973 4,163

Specimen-wise Distribution Breakdown

Specimen OPD IPD Total

Blood culture 1,195 9,982 11,177

Urine culture 16,686 7,294 23,980

Pus culture 2,128 7,247 9,375

Sterile fluid culture 30 1,365 1,395

Respiratory culture 743 2,497 3,240

Stool culture 196 588 784

TOTAL 20,978 28,973 49,951



Month-wise Overall Workload Analysis

Month OPD IPD Total

Jul 2025 1,640 2,355 3,995

Aug 2025 1,626 2,141 3,767

Sep 2025 1,950 2,193 4,143

Oct 2025 1,430 2,468 3,898

Nov 2025 1,645 2,286 3,931

Dec 2025 1,572 2,430 4,002

Jan 2026 1,616 2,607 4,223

Feb 2026 1,693 2,506 4,199

Mar 2026 1,572 2,637 4,209

Apr 2026 2,015 2,354 4,369

May 2026 2,007 2,569 4,576

Jun 2026 2,212 2,427 4,639



Detailed Analysis: Blood Culture

Month OPD IPD Total

Jul 2025 84 647 731

Aug 2025 91 768 859

Sep 2025 142 689 831

Oct 2025 126 850 976

Nov 2025 107 875 982

Dec 2025 99 835 934

Jan 2026 77 892 969

Feb 2026 82 802 884

Mar 2026 103 974 1077

Apr 2026 91 934 1025

May 2026 97 987 1084

Jun 2026 96 729 825

TOTAL 1,195 9,982 11,177



Detailed Analysis: Urine Culture

Month OPD IPD Total

Jul 2025 1,424 606 2,030

Aug 2025 1,238 553 1,791

Sep 2025 1,377 643 2,020

Oct 2025 1,188 612 1,800

Nov 2025 1,245 544 1,789

Dec 2025 1,279 624 1,903

Jan 2026 1,324 656 1,980

Feb 2026 1,456 587 2,043

Mar 2026 1,256 609 1,865

Apr 2026 1,515 602 2,117

May 2026 1,651 646 2,297

Jun 2026 1,733 612 2,345

TOTAL 16,686 7,294 23,980



Detailed Analysis: Pus Culture

Month OPD IPD Total

Jul 2025 104 863 967

Aug 2025 241 618 859

Sep 2025 347 463 810

Oct 2025 79 634 713

Nov 2025 79 601 680

Dec 2025 152 564 716

Jan 2026 156 594 750

Feb 2026 68 698 766

Mar 2026 126 601 727

Apr 2026 307 425 732

May 2026 171 536 707

Jun 2026 298 650 948

TOTAL 2,128 7,247 9,375



Detailed Analysis: Sterile Fluid Culture

Month OPD IPD Total

Jul 2025 0 0 0

Aug 2025 0 0 0

Sep 2025 6 102 108

Oct 2025 6 118 124

Nov 2025 5 116 121

Dec 2025 4 146 150

Jan 2026 6 141 147

Feb 2026 2 139 141

Mar 2026 0 139 139

Apr 2026 0 164 164

May 2026 0 144 144

Jun 2026 1 156 157

TOTAL 30 1,365 1,395



Detailed Analysis: Respiratory Specimen Culture

Month OPD IPD Total

Jul 2025 11 192 203

Aug 2025 56 202 258

Sep 2025 61 207 268

Oct 2025 24 196 220

Nov 2025 186 103 289

Dec 2025 21 232 253

Jan 2026 38 273 311

Feb 2026 66 239 305

Mar 2026 66 232 298

Apr 2026 82 188 270

May 2026 69 206 275

Jun 2026 63 227 290

TOTAL 743 2,497 3,240



Detailed Analysis: Stool Culture

Month OPD IPD Total

Jul 2025 17 47 64

Aug 2025 0 0 0

Sep 2025 17 89 106

Oct 2025 7 58 65

Nov 2025 23 47 70

Dec 2025 17 29 46

Jan 2026 15 51 66

Feb 2026 19 41 60

Mar 2026 21 82 103

Apr 2026 20 41 61

May 2026 19 50 69

Jun 2026 21 53 74

TOTAL 196 588 784
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Executive Summary: Diagnostic Growth

• Significant growth in diagnostic 

workloads from 2023 to 2026.

• AFB Smear remains the highest volume 

screening tool, scaling past 5,400+ annual 

tests.

• Molecular diagnostics (CBNAAT & 

TRUNAAT) show multi-fold expansion 

starting mid-2024.

• TRUNAAT volumes scaled rapidly to 

1,426 samples by Aug 2026 alone.



2023 Census Analysis (June - December)

Key Metrics Table (AFB Smear Only):

Month Total AFB Positive Negative Positivity 

Rate

JUNE 139 5 134 3.6%

JULY 126 2 124 1.59%

AUGUST 136 4 132 2.94%

SEPTEMBER 170 3 167 1.76%

OCTOBER 177 9 168 5.08%

NOVEMBER 167 4 163 2.4%

DECEMBER 163 3 160 1.84%

TOTAL 1078 30 1048 2.78%

• Baseline Period: Only AFB smear 

data was captured in late 2023.

• Peak Positivity: Observed in October 

at 5.08% (9 positives out of 177 

samples).

• Average Positivity Rate: Stood stable 

at 2.78% across the 7-month snapshot.



2024 Census: Molecular Rollout & Trends

• Introduction of CBNAAT & TRUNAAT 

diagnostics dynamically shifted diagnostic 

capability.

• AFB Smear Positivity shows an upward 

linear trendline over the 12 months.

• CBNAAT picked up 35 positives out of 

482 total tests performed.

• TRUNAAT screening commenced 

significantly in Q3/Q4, yielding a high 

yield in October (15.79%).



2025 Census: Accelerated Testing Volumes

• Massive volume escalation across all 

diagnostic testing tiers.

• AFB Smear workload grew linearly, 

peaking at 559 monthly tests in December.

• CBNAAT achieved a massive stable 

footprint, processing 2,186 total samples.

• Anomalous spike in AFB positives in 

April (32 positives; 8.46% positivity rate).



2026 Year-to-Date Performance (Jan - Aug)

• TRUNAAT consistently displays the 

highest positivity rate among all testing 

methods (~10-14.5%).

• CBNAAT yields a steady positivity rate 

fluctuating between 3.4% and 9.3%.

• AFB Smear provides consistent 

background screening data with stable 

~3% positivity.

• Data indicates robust diagnostic 

deployment for early clinical detection.



Serology & Immunology Census
Annual Diagnostic Analytics Profile (July 2025 – June 2026)
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Executive Diagnostic Insights

1,28,156
Total Annual Diagnostic Workload

38,555
HIV Screenings (Highest Individual Volume)

14,212
Peak Monthly Throughput (June 2026)

• Infectious Disease Dominance: Screening for HIV, HCV, and 

HBsAg accounts for over 69% of all clinical laboratory 

throughput.

• CLIA Modality Deployment: Automated 

Chemiluminescence Immunoassay (CLIA) platforms were 

deployed in October 2025, adding 8,365 highly specific tests.

• Autoimmune Baseline Stability: Anti-CCP (6,111) and ANA 

(5,082) screenings demonstrate high, stable parameters 

throughout the full fiscal cycle.

• Continuous Workload Growth: Laboratory volume expanded 

linearly from 10,150 in July 2025 to 14,212 in June 2026, 

marking a 40% scaling efficiency.



DEPARTMENT OF CLINICAL MICROBIOLOGY | AIIMS MANGALAGIRI

Monthly Throughput Data Table & Growth Trendline

Month Total Census Growth Status

JULY 10,150 Baseline

AUGUST 8,561 -15.6% Seasonal Softening

SEPTEMBER 9,473 +10.6% Recovery

OCTOBER 8,629 Consolidation Phase

NOVEMBER 9,168 CLIA Expansion Launch

DECEMBER 9,922 +8.2% Steady Rise

JANUARY 10,503 Exceeding 10k Mark

FEBRUARY 11,109 +5.7% Growth Step

MARCH 11,529 Stable Upward Flow

APRIL 11,733 Incremental Expansion

MAY 13,167 +12.2% Rapid Surge

JUNE 14,212 Annual Peak Volume

TOTAL CENSUS 1,28,156 100.0% Fiscal Load

Mathematical Trend Analysis:

• Linear Upward Slope: Post-October 

volume showcases uninterrupted 

monthly increments.

• Q4 Acceleration: May and June 

account for 21.3% of the absolute 

annual testing volume, displaying high 

end-of-year outpatient healthcare 

demand.

• System Stability: Laboratory metrics 

indicate robust systemic adaptation to 

sustained workload spikes without 

performance degradation.



DEPARTMENT OF CLINICAL MICROBIOLOGY | AIIMS MANGALAGIRI

Major Viral Serology Load Profile

Parameter Annual Total Monthly Peak Peak Month

HIV Rapid 38,555 4,279 JUNE

HCV Rapid 26,813 3,426 JUNE

HBsAg Rapid 23,362 2,898 JUNE

Combined 

Viral

88,730 10,603 JUNE

Modality Proportions:

• Primary Pillar: HIV screening 

represents the single largest operational 

line item in the section.

• HCV vs HBsAg: HCV testing 

consistently outpaces HBsAg by an 

average of 14.7% monthly, suggesting 

heightened local screening protocols.

• Coordinated Volume Surge: All major 

viral indicators reached absolute 

geometric highs in June 2026 

simultaneously.
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CLIA Modality Deployment & Integration

CLIA 

Parameter

Total Post-

Launch

Launch 

Month Peak

Stabilized 

Avg

HIV-CLIA 4,591 900 (November) 515 / Mo

HCV-CLIA 1,986 542 (November) 110 / Mo

HBV-CLIA 1,788 553 (November) 110 / Mo

Automation Insights:

• Q2 Technology Transition: Official 

implementation in October 2025 created 

a massive initial verification backlog 

clearance in November.

• Platform Equilibrating: Reagents and 

testing paths settled into a highly 

sustainable monthly equilibrium starting 

Q3 (Jan-June 2026).

• Clinical Utility: CLIA provides 

secondary high-specificity confirmation 

for complex viral samples.
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Autoimmune & Rheumatology Indicators

Marker 

Description

Annual Census 

Volume

Monthly 

Consistency

Anti-CCP (High 

Specificity RA)

6,111 Stable (~500/mo)

RA Factor (Screening) 7,120 Stable (~600/mo)

ANA (Antinuclear 

Antibody)

5,082 Consistent (~420/mo)

C-ANCA (Vasculitis 

Panel)

1,182 Uniform Base 

(~100/mo)

P-ANCA (Vasculitis 

Panel)

1,186 Uniform Base 

(~100/mo)

Chronicity Profile:

• Non-Seasonal Dynamics: Unlike 

vector-borne diagnostics, autoimmune 

tests show exceptionally low coefficient 

of variation across months.

• Symmetrical Tracking: C-ANCA and 

P-ANCA show almost zero divergence, 

demonstrating adherence to strict dual-

ordering guidelines.

• High Diagnostic Reliance: Reflects 

AIIMS Mangalagiri's role as a tertiary 

referral hub for chronic rheumatological 

diseases.
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Seasonal Vector-Borne & Enteric Surges

Disease 

Marker

Annual 

Total

Peak 

Month 

Load

Monsoon 

Surge 

Share

Widal (Enteric 

Fever)

2,328 362 

(September)

38% (Aug-

Oct)

Scrub Typhus 903 138 (October) 39% (Aug-

Oct)

Leptospirosis 685 107 (October) 36% (Aug-

Oct)

Epidemiological Trends:

• Pronounced Monsoon Spikes: Widal 

peaks in September immediately 

following heavy precipitation periods.

• Coincident Maxima: Scrub Typhus and 

Leptospirosis hit absolute matching 

peaks in October (138 and 107 cases).

• Pre-emptive Planning: These metrics 

provide a clear window for proactive 

inventory procurement of febrile 

antigens annually.
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Consolidated Diagnostic Category Breakdown

Diagnostic Category Primary Parameters Total Volume Proportional 

Contribution

Viral Screenings (Rapid) HIV, HBsAg, HCV 88,730 69.23%

CLIA Panels HIV, HBV, HCV 

Chemiluminescence

8,365 6.53%

Rheumatology Markers RA Factor, Anti-CCP 13,231 10.32%

Autoimmune Panels ANA, C-ANCA, P-

ANCA

7,450 5.81%

Enteric & Seasonal Fevers Widal, Scrub Typhus, 

Lepto

3,916 3.06%

Other Screenings Mantoux, CRP, ASO, 

TORCH

2,464 1.92%

Total Laboratory Census All Diagnostic 

Modalities

1,28,156 100.00%
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AIIMS Mangalagiri



PARASITOLOGY CENSUS JULY 2025 TO JUNE 2026

MONTH
RAPID MALARIA

SMEAR 

MALARIA

STOOL OVA 

CYST
STOOL OCCULT 

BLOOD

MISC 

MICRO
TOTAL

OPD IPD OPD IPD OPD IPD

JUL 82 80 73 151 62 110 149 5 712

AUG 146 60 122 147 51 75 113 10 724

SEP 193 93 212 89 139 64 185 3 978

OCT 118 105 54 184 57 121 178 4 821

NOV 103 89 35 146 63 98 174 0 708

DEC 98 79 34 139 51 90 154 1 646

JAN 58 78 29 130 42 98 151 1 587

FEB 50 99 50 100 49 102 172 0 622

MAR 60 74 28 105 41 131 204 0 643

APR 44 61 20 101 69 83 173 0 551

MAY 51 63 25 114 71 105 235 0 664

JUN 43 66 36 91 57 121 219 0 633

TOTAL 1046 947 718 1497 752 1198 2107 24 8289



HIC & SURVEILLANCE CENSUS JULY 2025 TO JUNE 2026

MONTH 
Dialysis

 Water

Water 

Surveillanc

e

OT & Air 

Surveillance

Blood bank 

quality testing

Biological Indicators

TOTAL
ETO STEAM

JUL 7 1 136 2 39 103 288

AUG 6 1 104 4 44 77 236

SEP 6 - 28 9 45 88 176

OCT 6 - 28 5 53 95 187

NOV 12 - 35 8 100 48 203

DEC 1 - 33 9 42 85 170

JAN 6 25 35 11 82 52 211

FEB 6 0 28 18 87 52 191

MAR 6 21 28 15 111 51 232

APR 6 2 28 12 106 52 206

MAY 6 0 35 14 102 45 202

JUN 6 0 24 4 112 55 201

TOTAL 74 50 542 111 923 803 2503



Virology VRDL & Molecular Lab Census

In Charge Dr Sumit Rai & Dr Priyadarshini Patro

Department of Clinical Microbiology | AIIMS Mangalagiri

Annual Report: July 2025 – June 2026



Executive Summary & Laboratory Workload

• Total Diagnostic Throughput: The VRDL & Molecular laboratory executed a grand total of 50,265 tests over 

the 12-month period (July 2025 – June 2026).

• Dominant Testing Modalities: Serological screening via ELISA for chronic viral pathogens (Hepatitis B and 

C) accounts for over 72% of the entire laboratory workload.

• Core Pillars Analyzed in this Report:

- Hepatitis Screening Framework (ELISA & Marker Profiles)

- Arboviral & Vector-Borne Outbreak Patterns (Dengue, Chikungunya, JE)

- High-Complexity Quantitative Molecular Diagnostics (Viral Load PCRs)



Laboratory Workload Composition

Tests Performed

HBsAg ELISA HCV Antibody ELISA Dengue Panels

Chikungunya IgM Molecular PCR Loads Other Diagnostic Assays

• Total Diagnostic Throughput: 50,265 tests 

successfully completed over the 12-month 

operational window.

• Hepatitis Dominance: HBsAg and HCV 

Antibody ELISA testing constitutes the 

overwhelming majority, accounting for over 

72% of the absolute lab workload.

• Arboviral Response Infrastructure: Dengue 

validation panels (NS1, IgM, IgG) represent the 

primary seasonal acute screening vector with 

7,869 tests.

• High-Complexity Integration: Advanced 

molecular workflows and real-time PCR 

diagnostics account for a specialized cohort of 

1,537 diagnostic runs.



Hepatitis Serology: Dominant High-Volume Columns

Diagnostic Test 

Column

Peak 

Month

Peak Vol Total 

Volume

HBsAg ELISA July 2025 2,032 20,217

HCV Total Ab 

ELISA

July 2025 1,746 16,084

HBeAg ELISA May 

2026

88 665

• Core Screening Volume: Combined HBsAg and 

HCV screening constitutes 36,301 tests, proving 

massive community screening pipelines.

• Temporal Trends: Both major panels demonstrated 

initial maximum volume markers in July 2025, 

maintaining steady operational plateaus averaging 

~1,500 tests/month for HBsAg.

• Specialized Markers: HBeAg (665) and Anti-HBc 

IgM (465) provide critical staging support for acute 

flares and active replication profiles.



Hepatitis Screening Trends (High-Volume Vectors)
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• Stable Screening Baseline: Hepatitis panels 

maintain a heavy, highly regular monthly 

baseline, averaging ~1,684 HBsAg and 

~1,340 HCV tests per month.

• January Dip Analysis: A distinct, multi-test 

volume reduction occurs in January 2026 

across both modalities (HBsAg: 1,198; HCV: 

986), matching systemic logistical or holiday 

OPD alignment patterns.

• Robust Resurgence Profile: Screening peaks 

robustly in July 2025 and late Q2 2026, 

marking increased preventative hospital 

admission checkups.



Arboviral Surge & Monsoon Disease Dynamics

Arboviral Target Sep-25 

Peak

Jun-26 

Vol

Annual 

Total

Dengue NS1 ELISA 533 192 3,381

Dengue IgM ELISA 370 197 2,823

Dengue IgG ELISA 112 135 1,665

Chikungunya IgM 36 217 922

• Distinct Seasonal Shifts:

- Classic Monsoon Surge: Dengue parameters peaked 

strongly in September 2025 (NS1=533, IgM=370), 

mapping directly to post-rainfall vector expansion.

- Late Spring Chikungunya Upsurge: Unlike Dengue, 

Chikungunya IgM witnessed an explosive expansion 

in late spring, peaking in June 2026 (217 tests), 

indicating independent transmission vector patterns.

• Neuro-Infections: Japanese Encephalitis (JE) 

maintained a low baseline endemicity with 17 cases 

reported.



Arboviral Surge Dynamics & Outbreak Patterns
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• Classic Post-Monsoon Dengue Spike: 

Dengue NS1 (533) and IgM (370) exhibit 

synchronized acute peaks during September 

2025, validating an intensive seasonal vector-

borne transmission window.

• Independent Chikungunya Upsurge: 

Chikungunya displays an opposite pattern, 

remaining quiescent during monsoon but 

scaling dramatically through Spring/Early 

Summer to peak in June 2026 (217 tests).

• Clinical Co-testing: Highlights critical 

windows where differential molecular and 

serological panels are crucial for proper 

patient management.



Molecular Diagnostics & Real-Time Viral Loads

Molecular PCR 

Column

Monthl

y Avg

Peak 

Month

Annual 

Load

HBV Viral Load qPCR 58 Aug 

(85)

695

HCV Viral Load qPCR 19 Dec (29) 230

CMV Load qPCR 10 Jun (34) 115

EBV Load Quantitative 7 Jun (22) 86

• High-Complexity Workload: Quantitative viral load 

testing acts as the core therapeutic monitoring baseline 

for immunocompromised and chronic clinic networks.

• Key Stratification Trends:

- HBV dominance remains clear with 695 annual 

tests, maintaining consistent longitudinal tracking 

requirements.

- CMV (115) and EBV (86) metrics exhibited 

marked, synchronized scale-ups in June 2026, pointing 

toward coordinated surveillance protocols.



Molecular Testing Workload Trends
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• HBV PCR Supremacy: Quantitative 

Hepatitis B viral load assays represent the 

highest volume molecular tracker, showing 

an active upward trend peaking in February 

2026 at 85 tests.

• CMV Progression Window: 

Cytomegalovirus viral load monitoring 

displays unique late-stage escalation, 

expanding from single digits to an annual 

maximum of 34 runs in June 2026.

• Strategic Resource Value: Data outlines 

steady clinical request profiles, critical for 

batch forecasting of real-time PCR reagent 

kits and automated extraction controls.
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CRYPTOCOCCUS ANTIGEN KOH FUNGAL CULTURE INDIA INK

Jul-25 26 172 191 19

Aug-25 19 203 289 11

Sep-25 17 201 254 23

Oct-25 17 205 204 18

Nov-25 24 167 153 24

Dec-25 28 206 165 26

Jan-26 19 234 152 15

Feb-26 20 220 141 21

Mar-26 18 233 175 23

Apr-26 29 250 204 21

May-26 30 268 180 25

Jun-26 30 380 180 25
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TEST NAME

MONTH

KOH FUNGAL 

CULTURE

CRYPTOCOCC

AL ANTIGEN 

(LFA)

INDIA INK ASPERGILLUS 

ANTIGEN (LFA)

BETA D 

GLUCAN

JULY 2025 172 191 26 19 - -

AUGUST 2025 203 289 19 11 - -

SEPTEMBER 

2025

201 254 17 23 - -

OCTOBER 2025 205 204 17 18 - -

NOVEMBER 

2025

167 153 24 24 - -

DECEMBER 

2025

206 165 28 26 - -

JANUARY 2026 234 152 19 15 - -

FEBRUARY 

2026

220 141 20 21 - -

MARCH 2026 233 175 18 23 - -

APRIL 2026 250 204 29 21 - -

MAY 2026 268 180 30 25 - -

JUNE 2026 380 180 30 25 2 1

TOTAL 2739 2288 277 251 2 1



Where is AIIMS-MG in the 42-Point IAS?
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Shortcomings from Our End

• Hospital Antibiotic Policy: Yet to Liaison with Clinical Depts

• Hospital AMS Manual

• Daily Prescription Audits

• Daily Antibiotics Consumption Audits

• Access to PACS – Recently Granted



Absolute Requirements for Enhancing AMS

• At least 2 Pharmacists for Calculations of Antibiotic Consumption 
Audits

• At least 1 AMS Nursing Officer for Prescription Audits and Trainings

• Expeditious Movement of RC for BioFire Consumables

• Expeditious Movement of Consumables ALREADY under RC

• No Clinical Microbiologist have been included in the Antimicrobials 
Procurement Committees

• No Say / Role of Clinical Microbiologist in the Disinfectants 
Procurement Committees



Pledge for Good Antimicrobial Stewardship Practices

On the occasion of World Antimicrobial Awareness Week, I solemnly pledge to:

• Use Antimicrobials Responsibly — only when truly necessary, and always guided by evidence-
based practices through Clinical Diagnostics

• Prescribe and Consume Antimicrobials Wisely — ensuring the right drug, at the right dose, for 
the right duration, for the right patient and for the right site.

• Promote Accurate Diagnosis — supporting laboratory testing and avoiding unnecessary or 
empirical use of antimicrobials.

• Educate and Advocate — raising awareness among colleagues, patients, and communities about 
the dangers of misuse of Antimicrobials and AMR.

• Support Infection Prevention & Control — through hygiene, immunization, and sustainable 
practices that reduce the need for antimicrobials.

• Collaborate Globally — recognizing that AMR is a shared challenge requiring collective action 
across borders.

• Safeguard the Future — protecting the effectiveness of antimicrobials for generations to come.

• Together, We Commit To Preserve The Power Of Antimicrobials, Protecting Human, 
Animal, And Environmental Health, And Building A Safer, Healthier Bharat: Jai Hind



Enablers to Leverage Synergy Between Infection Prevention Control & Antibiotic Stewardship





Happiness Lies in Spontaneity. The Moment is Always There. One Needs to Awaken the Awareness 
to Feel the Moment. It is Awareness that Drives Us into Perfection and Only Through Awareness, 
Teamwork is Possible, When You're Aware Of the Greater Good of the Team & the Organization

UBUNTU - I AM, BECAUSE WE ARE

Department of Clinical Microbiology, AIIMS - MG



2.47 = 24x7

Dissociate Yourself 
With the Expectations 
and Ego [“I”] of Your 

Action. Only then, 
Failure Will Not Hurt 
You and Success Will 

Not Make You 
Arrogant.

RaiNQuote
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