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Antibiotic resistance: A global threat 

The insurgence of antibiotic resistant bacteria 
has become a serious global threat and is 
a matter of great concern for all including 
humans, animals and environment. The golden 
era of antibiotics ranged from 1930-1960 AD, 
which had given rise to many antibiotics.1 
Because of misuse and overuse of antibiotics; 
and inability to maintain pace of antibiotic 
discovery with the pace of emerging resistant 
pathogens, medical pundits are now warning 
of an imminent return to pre-antibiotic era.2

Antibiotics have not only been useful in 
developing countries where there is poor 
sanitation leading to high risk of infection 
but also prevent bacterial infection that 
have occurred during chemotherapy, major 
surgeries, organ transplant, end stage renal 
disease, joint replacement, cardiac surgeries 
etc. An emerging group of antibiotic resistant 
bacteria denominated ESKAPE (E. faecium, 
S. aureus, K. pneumoniae, A. baumanni, P. 
aeruginosa, and Enterobacter spp.) has been 
identified as being able to escape the action 
of antibiotics and represent new paradigm 
in pathogenesis, transmission, resistance and 
also increasing economic burden in humans.3,4

World Health Organization (WHO) has 
declared antibiotic resistance to be a global 
health concern and has proposed a Global 
Action Plan to fight the antibiotic resistance 
problem.5 In 2017, WHO in an effort to address 
the challenge, has also grouped antibiotics in 
its Essential Medicines list into three categories 
as ACCESS, WATCH and RESERVE, also 
known as AWaRe classification.6 ACCESS 
group includes antibiotics that have 
activity against a wide range of commonly 

encountered susceptible pathogens while 
also showing lower resistance potential than 
antibiotics in the other groups. WATCH group 
includes antibiotics that have higher resistance 
potential and includes most of the highest 
priority agents among the Critically Important 
Antimicrobials for Human Medicine and/or 
antibiotics that are at relatively high risk of 
selection of bacterial resistance. RESERVE 
group includes antibiotics and antibiotic 
classes that should be reserved for treatment 
of confirmed or suspected infections due to 
multidrug-resistant organisms.7

Adoption of antibiotic stewardship program, 
better diagnosis, tracking and prescribing 
practices, optimizing therapeutic regimen, 
preventing transmission of bacterial infection, 
public and private initiatives, policies and 
investment, and government initiatives are 
essential to manage this global crisis of 
antibiotic resistance.8
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National tuberculosis treatment 
regimen of Nepal (Updated 2019)

Major changes in Tuberculosis (TB) 
treatments regimens 
• Classification as Category I & II has 

been discontinued. Now, either its New 
TB cases or retreatment cases. 

• Use of streptomycin (S) has been 
discontinued. Levofloxacin (Lfx) has 
been added in treatment.

• It has also been categorized as Drug 
Susceptibility TB regimen or Drug 
Resistant (DR) TB regimen.

• For retreatment cases duration of 
therapy has decreased from 8 months 
to 6 months. Drug Susceptibility testing 
has to be done before starting treatment, 
if susceptible then 2HRZE+ 4HR.

• If rifampicin resistant then patient 
should be sent to DR TB center.

• If rifampicin sensitive then LPA (Line 
Probe Assay) has to be done in order 
confirm susceptibility of isoniazid.

Pretreatment evaluation1

• Liver function test, complete blood 
count, platelets, neurologic examination.

• Visual acuity and green color vision test 
before initiating ethambutol.

• Serum uric acid before initiating 
pyrazinamide.

• Urea nitrogen, creatinine, audiometry 
before initiating streptomycin [May 
be as a background therapy for Anti 
Tubercular Treatment (ATT) induced 
hepatitis]. 2,3

Role of steroid treatment
Corticosteroids are often used as an adjunct 
in the treatment of various forms of TB and 
for the prevention of complications, such 
as constrictive pericarditis, hydrocephalus, 
focal neurological deficits, pleural 
adhesions, and intestinal strictures.4

As per National tuberculosis program, 
indication for steroids in TB are:2

• TB meningitis (Decreased 
consciousness, neurological defects or 
spinal block)

• TB pericarditis (With effusion or 
constriction)

• TB pleural effusion (When large with 
severe symptoms)

Interesting facts on ATT2,3

• Rifampicin being a potent hepatic 
enzyme inducer metabolise steroids. 
Therefore, the effective dose of 
prednisolone is equivalent to the half 
treatment dose given to the patient.

• Pyrazinamide has its maximum 
sterilizing effect within the first 2 
months. Therefore it is used only in 
initial phase.

• Rifampicin is the most effective anti-TB 
drug.

• The safest regimen to give to patients in 
renal failure is 2HRZ/4HR.

• If the patient has severe liver damage, 
an alternative regimen is streptomycin 
plus isoniazid plus ethambutol in the 
initial phase followed by isoniazid 
and ethambutol in the continuation 
phase with a total duration of 12 
months. Recommended regimens are 
2SRHE/6HE or 2SHE/10HE.
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• Patients with severe renal failure should 
receive pyridoxine with isoniazid to 
prevent peripheral neuropathy.
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Table 1. Treatment categories and Anti-TB regimens (Updated 2019)2

Type of TB
Drugs for treatment

Intensive 
Phase

Continuation 
Phase

New TB cases
• Adult and childhood
• Bacteriological or clinically diagnosed
• Pulmonary or extra-pulmonary

2HRZE 4HR

Complicated/Severe extrapulmonary (EP) cases  
(CNS TB, TB pericarditis, Musculoskeletal TB, Miliary TB etc.)

2HRZE 7-10 HRE*

Retreatment cases
All forms

• First, Rapid DST (Drug Sensitivity Test-
ing) with  Xpert MTB/Rif testing should 
be done to see the status of resistance to 
Rifampicin followed by LPA among those 
having MTB+ve and Rifampicin sensitive 
for Isoniazid resistance status.

Xpert MTB/Rif– Rifampicin sensitive 
LPA – Isoniazid sensitive

2HRZE 4HR

Xpert MTB/Rif– Rifampicin sensitive 
LPA – Isoniazid Resistant and FQ 
sensitive 

6 (H)RZE + Levofloxacin 
(Full Duration)

Xpert MTB/Rif– Rifampicin sensitive 
LPA – Isoniazid Not known because 
of no access to LPA

6 HRZE (Full duration)

Rifampicin sensitive INH resistance 
and FQ resistant**

6(H)RZE

Drug resistant (DR) TB Refer to National guidelines on DR-TB management (2019)
Xpert MTB/ Rif: Genexpert Mycobacterium Tuberculosis/Rifampicin; LPA : Line probe assay
CNS: Central Nervous System; H- Isoniazid; R: Rifampicin; Z: Pyrazinamide, E: Ethambutol
* For complicated EP cases, if treatment is required beyond 12 months, then refer to a higher level center for treatment decisions.
**Depending on the patients’ response and laboratory evidence, clinicians at the higher-level center can use laboratory evidence/
result to inform further management where necessary.



Colistin: Likelihood for dosage error

Colistin (also known as polymyxin 
E) belongs to Polymyxin group of 
antibiotics.1  It is available in two forms, 
colistin sulfate and colistimethate 
sodium (CMS).2 In our country, colistin 
is available as CMS for parenteral use 
which on administration is hydrolysed 
to colistin, the base component 
responsible for antibacterial activity.2  

The lack of universal dose unit 
[International unit (IU) versus mg] 
2, difference in product labeling, 
expressing content either in CMS or base 
has created a confusion while dosing 
colistin. In our settings, CMS is available 
in two dose strength: 1 million IU and 
2 million IU. If we refer Medscape for 
dosing of CMS, the dose is 2.5-5mg/kg/
day stating that the dosage is expressed 
in terms of colistin base.3 To accurately 
prescribe this dose, the dosage would 
need to be converted from IU of CMS 
to milligrams of colistin base activity 
using the following equivalency: 30000 
IU = 1 mg colistin base.4 

For example, consider a patient of 70 
kg having creatinine clearance (CrCl) 
of 90 mL/min. To prescribe 2.5 mg/kg/
day colistin for UTI, the calculation is 
as follows:

Colistin base dose: 2.5×70 =175 mg/day 
=175×30000 IU =5,250,000 IU CMS. 
On the other hand, if we follow dosing 
according to IU of CMS then,
In terms of CMS: 75000 IU×70 = 
5,250,000 IU CMS.5

From medication safety point of view, 
Department of Drug Administration 
(DDA) needs to standardize product 
labeling where equivalent colistin base 
dosage should be mentioned. Until then, 
clinicians need to be familiar with the 
product labeling of colistin products.
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