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and treatment change. Your use of this publication is provided on an “as is” basis without warranty of any 
kind,  and  none  of  the  individuals  or  entities  listed  below  represent  or  warrant  that  the  information 
contained  herein  is  complete  or  accurate  or  free  from  error.    It  is  therefore  the  responsibility  of  the 
individual  physician  or  healthcare  professional  to  use  his/her  best  medical  judgment  in  determining 
appropriate patient care or treatment. 
 
To  the  maximum  extent  permitted  under  applicable  laws,  no  responsibility  is  assumed  by  any  party 
involved  in  the  production  or  publication  of  this  publication,  including without  limitation,  each  of  the 
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Publishers and Contributors hereby disclaim all liability for errors, omissions, or any injury and/or damage 
(actual or perceived)  to persons or property as a  result of any actual or alleged product  liability,  libelous 
statement, or  infringement of  intellectual property or privacy rights, whether resulting from negligence or 
otherwise, including without limitation, from any reliance upon, use or operation of, any ideas, instructions, 
procedures, products or methods contained in the material included in this publication. 
 
References  to  specific  drugs  or  products within  this  publication  do  not  constitute  endorsement  by  the 
Publishers and Contributors.  Individual patient needs may vary on a case‐by‐case basis, and physicians and 
other healthcare professionals should consult their standard resources before prescribing specific drugs or 
products to their patients. 
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Protocol 1 • Nutritional Surveillance Protocol • P1

• Diminished food intake?
• Significant weight loss?
• Low BMI?

TREATMENT
• Encourage high-protein, high-calorie diet
• Provide fortified milk (milk with additional milk powder)
• Exercise (e.g. walking) before and after eating
• Follow weight surveillance
• Offer nutritional evaluation and orientation (e.g. calorie counts, socioeconomic assessment, education on food groups and calorie goals)

IF NO IMPROVEMENT
• If no improvement, consider appetite stimulant (e.g. medroxyprogesterone)
• Many over-the-counter vitamin supplements are marketed as appetite stimulants, but have no proven efficacy as such and are 

often expensive
• Consider tube feeds in life-threatening situation 

ObservationNO

YES

YES

YES

YES

NO

NO

NO

NO

YES

?

Early satiety??

Intolerance to certain foods (e.g. fatty foods,
milk products)??

Anorexia with nausea, vomiting,
diarrhea, jaundice, fatigue, weakness? ?

•

x

Anorexia accompanied by other symptoms
such as insomnia, fatigue, loss of interest, loss
of concentration, psychomotor retardation? 

?

•

Take frequent meals (e.g. eat 6-8 times a day)•

Avoid triggering foods•

Rule out depression 
(‘ see Protocol 3)•

• Rule out hepatitis (‘ see Protocol 7)
• Manage symptoms (‘ see Protocols 4, 9)•

Protocol 1:
Nutritional Surveillance Protocol

Anorexia is defined as the lack of appetite or the loss of the desire to eat. It is important to evaluate the duration
of anorexia, the amount and tempo of weight loss, and any symptoms which may suggest an etiology (e.g. nau-
sea, vomiting, diarrhea, jaundice). Monthly weights provide one of the most important indicators of clinical
response to antituberculous therapy. Although many patients lose weight during the first few weeks of therapy
with second-line drugs, failure to regain weight or continued weight loss during therapy must be considered an
urgent management issue. Both BMI (body mass index) and chronological weight curves provide useful data.The
following approach should be adopted in treating patients with a low BMI or poor growth curve.



P2 • Protocol 2 • Management of Positive Smear or Culture after 5 or More Months 

EVALUATION
• Repeat AFB and culture at least twice to confirm lab result
• Repeat chest radiograph to assess for disease progression
• Evaluate DOT to ensure correctly supervised administration

?

TREATMENT WHILE AWAITING CULTURE RESULTS
• Change parenteral agent, if there is a second injectable with demonstrated efficacy against the infecting strain.
• Add at least two other drugs, if possible.Adding a single drug to a failing regimen must be avoided.
• Maximize doses of all drugs 

LABORATORY TESTING
• Repeat susceptibility testing
• Perform testing to additional drugs if available
• If new resistance pattern markedly different from

original resistance pattern, consider contamination
or reinfection. RFLP may be used to compare
strains if contamination or reinfection suspected.

FURTHER TREATMENT
• Adjust regimen according to susceptibility data
• Consider adjunctive surgery if localized disease

•

•
May resume prior regimen after three to six
months of negative AFB and culture data and no
clinical evidence of treatment failure•

CULTURE RESULTS

Protocol 2:
Management of Positive Smear or Culture after Five or More Months of  Treatment

Although a positive smear or culture after five or more months of therapy may reflect a slow but favorable
response to treatment, several other possibilities must be explored. First, the possibility of contamination needs
to be ruled out.This can be done by obtaining two more samples and examining them for the presence of acid-
fast bacilli or growth in culture, comparing resistance pattern of the new or continued positive specimen with
the pattern at treatment initiation, and by using RFLP data to compare the genomes. Second, direct observation
of therapy should be confirmed and any irregular therapy promptly corrected. Third, the presence of a positive
smear or culture may indicate failure of therapy. Regimen changes and possible surgical intervention should be
considered at this time as outlined below.



Protocol 3 • Management of Depression  • P3

EMERGENCY
• Consider hospitalization
• Monitor closely to ensure safety

NO

YES

YES

NO

NO

YES

• Rule out side effects of medications (antituberculous and others), including CS,AMX-CLV, penicillin, benzodiazepines
• Consider the necessity of every medication and make changes according to the severity of the symptoms

YES

NO

Protocol 3:
Management of Depression

Although the word “depressed” is often used  to describe sadness, clinical depression refers to a specific psychi-
atric diagnosis. Symptoms of major depressive disorder can include changes in sleep pattern, loss of interest in
usual activities, feelings of guilt, diminished energy, decreased concentration, lack of appetite, psychomotor
retardation (slowed movement and thought), and suicidal ideation. Depression can be considered a normal reac-
tion for a patient with a chronic illness such as TB; however, additional factors (including antituberculous drug
side effects) may exacerbate this condition. If a patient presents with significant changes in behavior or mood
that affect his or her daily activities, he or she should be evaluated for depression.

EVALUATION
More than two weeks of persistent sadness,
loss of interest, loss of appetite, weight
change, insomnia, fatigue, lack of concentra-
tion, feelings of worthlessness or guilt,
thoughts about death?

?

Suicidal or homicidal ideation??

Delusions, hallucinations, incoherent
thoughts or speech, inappropriate or cata-
tonic behavior?

?

Constipation, cold intolerance,
muscle cramps, weight gain, heavy menstrua-
tion, enlarged thyroid, dry skin, coarse hair?

?

!

Observation•

Rule out psychosis (‘ see Protocol 13)•

Rule out hypothyroidism (‘ see Protocol 8)•

•

TREATMENT
• Provide intensive psychological therapy with counseling to patient and family
• Provide emotional support from the family and health promoter aimed at resolution of causes of stress
• Organize group therapy or informal support groups

IF NO IMPROVEMENT
• Consider psychiatric consult
• Initiate antidepressant therapy (amitriptyline, nortriptyline, fluoxetine, sertraline, etc.) 
• Use antidepressants with caution in patients with a history of convulsions
• Consider anti-psychotics and/or benzodiazepines according to the patient’s symptomatology

•

x



P4 • Protocol 4 • Management of Diarrhea

Protocol 4:
Management of Diarrhea

Diarrhea is characterized by frequent watery bowel movements. Since many patients use the term diarrhea to
describe bowel movements that are more frequent or loose than normal, it is important to note whether the stool
is truly watery and more than three or four times a day. Both loose stool and diarrhea are frequent side effects of
many antituberculous medications.

YES

LOOSE

WATERY

YES

EVALUATION
More than 3 or 4 stools daily??

Are stools watery or loose??

• Stools with blood or mucous? 
• Fever??

NO Observation•

• Observe, encourage intake of liquids
• Check electrolytes if significant stool volume•

•Rule out infections:
- C. difficile, Giardia, cholera amebic or 

bacillary dysentery,
or other infectious causes

•Stool studies for ova and parasites, fecal leu-
cocytes, stool culture, complete blood count
with differential, C. difficile assay

•

TEST RESULTS

TREATMENT
• Rehydration salts
• Electrolyte repletion
• Liquids 
• Home remedies (bananas, guavas, strong tea, etc.)

IF NO IMPROVEMENT
• Administer antidiarrheals, e.g.:

- Kaopectate (attapulgite)
- Aluminum hydroxide 
- Loperamide

•

x

TREATMENT
• Treat according to results 
• Administer rehydration salts, encourage liquids
• Anti-motility agents are not contraindicated in

most cases of infectious diarrhea

•

NO



Protocol 5 • Management of Gastritis  • P5

Protocol 5:
Management of Gastritis

Gastritis refers to the inflammation of the stomach. Multiple causes (including infection, alcohol, diet, and med-
ications, including non-steroidal anti-inflammatory drugs and antituberculous medications) should be
considered. If left untreated, gastritis can progress to ulcers and gastrointestinal bleed.

YES

NO

NO

YES
EVALUATION
• Blood or coffee ground emesis?
• Black, tarry stools??

EMERGENCY
• Possible gastrointestinal hemorrhage
• Take to hospital

!

• Abdominal pain or burning sensation?
• Bitter taste in the mouth? 
• Less pain after eating?

? Observation•

TREATMENT
• Administer antituberculous medications with food or after eating
• If taking PAS, administer with acidic drink
• Avoid spicy foods, caffeine (coffee, tea, soda), cigarettes
• If symptoms in the morning, eat before going to bed and sleep with head elevated

IF NO IMPROVEMENT 
• Administer antacids before taking antituberculous medications
• Antacids include:

- Calcium carbonate for patients who need a calcium supplement (elderly, pregnant women, etc.)
- Aluminum hydroxide helpful in cases with diarrhea
- Magnesium hydroxide may improve constipation

• Take fluoroquinolones at least 30-60 minutes after antacids to minimize interaction of reduced fluoroquinolone absorption

IF NO IMPROVEMENT 
• Administer gastric-acid suppressants such as:

- H2-blockers (e.g. cimetidine, ranitidine) 
- Proton-pump inhibitors (e.g. omeprazole)

IF NO IMPROVEMENT 
• If receiving THA, reduce to 750 mg
• If receiving CFZ, reduce to 200 mg
• If receiving PAS, take with yogurt rather than orange juice

IF REFRACTORY AND SEVERE SYMPTOMS
• Consider treatment for Helicobacter pylori 
• Consider GI consult

•

x

x

x

x



P6 • Protocol 6 • Management of Headaches

Although headaches are often a side effect of antituberculous treatment, it is important to rule out other types of
headaches, including migraines and cluster headaches.

Protocol 6:
Management of Headaches

NO

YES

YES

NO

EVALUATION
Headaches accompanied by nuchal rigidity,
photophobia, fever, confusion, somnolence?

?
EMERGENCY

• Rule out meningitis
• Take to hospital (meningitis is

very rare, but can be fatal)
!

• Prior history of headaches, often pulsating,
with nausea, vomiting, vision changes?

• Discrete episodes lasting hours, relieved by
darkness, sleep? 

?
Likely migraines:
Consider empiric treatment with
analgesics, low-dose beta-blockers,
sumatriptan, supportive measures

•

TREATMENT
• Administer anti-inflammatory drugs PRN (e.g. acetaminophen, ibuprofen, aspirin, etc.) 

- Avoid non-steroidal anti-inflammatory agents in patients with hemoptysis or severe gastritis 
- If no response to one agent, try a different one (e.g. if no response to acetaminophen, use ibuprofen) 

• Address psychosocial stressors potentially contributing to tension-related headaches

IF NO IMPROVEMENT
• Anti-inflammatory drugs with analgesics (e.g. acetaminophen with codeine) 
• Amitriptyline 50-150 mg at night

•

x



TREATMENT
• Follow liver functions tests and clinical exam for signs of  improvement
• Treat symptoms as needed (‘ See Protocol 9)
• Consider inpatient management in patients with severe hepatitis
• Follow for clinical improvement
• Normalization of liver function tests prior to considering reinitiation of antituberculous medications

ONCE SYMPTOMATIC IMPROVEMENT AND DOCUMENTED DECREASE IN TRANSAMINASES
• Reinitiate antituberculous medications, one by one, with serial monitoring of liver function tests
• Introduce most likely culprits last
• If possible, replace the hepatotoxic medications with equally efficacious antituberculous medications

THROUGHOUT DOTS-PLUS TREATMENT
• Follow liver function tests every 1-2 months thereafter
• Maintain close surveillance for treatment failure and/or resistance amplification if period of irregular therapy occurs 

during acute management

Protocol 7 • Evaluation and Management of Hepatitis • P7

Hepatitis refers to inflammation of the liver. Diverse causes include infections (e.g. viral, amebic, etc.), alco-
holism, and medications, including antituberculous drugs.Any signs or symptoms of hepatitis (including nausea,
severe vomiting, scleral icterus, jaundice, dark urine, pale stool) merit immediate evaluation of liver function
tests.

Protocol 7:
Evaluation and Management of Hepatitis

NO

YES

YES

EVALUATION
Does patient have jaundice, severe nausea or
vomiting, anorexia, weakness, dark urine, pale
stool, right-sided abdominal pain, pruritus?

?

Rule out other etilogies, including viral 
hepatitis, CMV, EBV, HSV, rubella, amebiasis,
alcoholic, and drug-induced (e.g. anti-
epileptics, acetaminophen, sulfa drugs,
erythromycin, etc.)

•

Check liver function tests immediately•

EMERGENCY
Possible acute hepatitis:
Suspend all antituberculous medications
immediately

!

AST (SGOT) ALT (SGPT), direct or 
bilirubin > 5 times normal values??

•

•

•

NO

Observation•



P8 • Protocol 8 • Management of Hypothyroidism

Hypothyroidism, caused by suppression of the thyroid gland can be diagnosed by serum thyroid stimulating hormone
(TSH) above 10 µU. Chief among causes of hypothyroidism in patients with MDR TB are medications, particularly ethion-
amide and PAS when used in combination. Hypothyroidism need not lead to the discontinuation of antituberculous
medications as the disease can be managed with levo-thyroxine replacement and abates once the patient has completed
treatment.

Protocol 8:
Management of Hypothyroidism

NO

YES

EVALUATION
Fatigue, enlarged thyroid, lack of energy,
weakness, depression, constipation, cold
intolerance, muscle cramps, heavy menstrua-
tion, lack of concentration, loss of appetite,
weight gain, dry skin, dry or coarse hair?

? Observation. Routine TSH at 
6 months of therapy.•

Check TSH, if available or treat empirically•

TSH >10 µU?

TREATMENT
• Administer levo-thyroxine 

- Begin with 25 µg daily, increase every 2-3 weeks if necessary
- Therapeutic dosage often between 25-150 µg daily
- If available, repeat TSH every month until the correct dose is found

UPON COMPLETION OF DOTS-PLUS THERAPY
• Continue to follow TSH 
• Expect normalization of TSH after 2-3 months; discontinue levo-thyroxine according to TSH results
• If TSH testing not available, discontinue levo-thyroxine after 2-3 months and follow symptoms

•

•

NO

YES



Protocol 9 • Management of Nausea and Vomiting • P9

Protocol 9:
Management of Nausea and Vomiting

YES

YES

YES

NO

NO

NO

Nausea and vomiting? ObservationNO?

Vomiting blood or coffee grounds??

Jaundice, pruritis, right-sided abdominal pain?

•

Rule out hepatitis (‘ see Protocol 7)•

YES

EMERGENCY
• Possible gastrointestinal hemor-

rhage
• Take to hospital

!

?

Signs of dehydration (thirst, dry mouth, sunken
eyes, low blood pressure, orthostasis, weakness)??

TREATMENT
• Check electrolytes and replete as necessary (‘ see Protocol 14)
• Adjust administration of medications 

- Administer THA or CFZ in three separate doses  
- Administer medication associated with nausea at night with short-acting benzodiazepine
- Administer PAS one hour after taking other antituberculous medications

IF NO IMPROVEMENT
• Administer oral anti-emetics 30 minutes prior to taking antituberculous medications (e.g. prochlorperazine, diphenhy-

dramine, lorazepam, dimenhydranate, metoclopramide, phenergan, etc.)
• Watch closely for neurologic disturbances as centrally acting anti-emetics (e.g. metoclopramide, prochlorperazine) may

interact with antituberculous, anti-psychotic, and/or antidepressant drugs
• Use benzodiazepines if anxiety (avoid benzodiazepines in patients with tenuous respiratory status at risk of CO2 retention)

IF NO IMPROVEMENT
• Administer anti-emetics IV or IM as needed

IF NO IMPROVEMENT
• If taking THA, reduce to 500-750 mg QD
• If taking CFZ, reduce to 200 mg QD

•

x

x
x

While the majority of patients experiences nausea and/or vomiting as an adverse effect during MDR TB therapy,
these symptoms rarely prevent delivery of adequate therapy. Symptoms should be controlled, and any medica-
tions lost due to emesis recuperated.Volume and electrolyte management is also essential if emesis is significant.
Refractory nausea and vomiting may suggest the need for further investigation, including addressing the possi-
bility of hepatitis.

Aggressive hydration:
• Administer 1-2 liters of saline

0.9% over 
first 6 hours

• Consider hospitalization

•



P10 • Protocol 10 • Management of Nephrotoxicity 

While many recommend a six-month maximum of parenteral administration and maximum cumulative amino-
glycoside doses of ≤ 150 grams, our cohort of relatively young patients with few co-morbidities has
demonstrated remarkable tolerance to far larger cumulative doses of injectable agents. Blood urea nitrogen (BUN)
and creatinine should be documented at the beginning of therapy, and renal function should be followed regular-
ly throughout DOTS-Plus treatment.

Protocol 10:
Management of Nephrotoxicity, Part I

EVALUATION
Diminished urine production (less than 0.5
ml/kg/hour or less than 30 ml/hour), edema,
anasarca, malaise, nausea, increased difficulty
breathing, increased somnolence or confusion?

?

Elevated BUN and/or creatinine compared
with baseline? Active sediment (e.g. cellular
casts or blood in urine)?

?

Check BUN, creatine, urinalysis and urine
sediment immediately•

Rule out other causes of renal failure (e.g.
diabetes, dehydration, congestive heart failure,
urinary obstruction, urinary tract infection, pro-
static hypertrophy, other medications such as
NSAIDs, ACE inhibitors, sulfa drugs, diuretics)

•

ROUTINE LABORATORY 
SURVEILLANCE
• Patient without co-morbidities: monthly for

3 months, then every 3 months during
injectable phase

• Patient with co-morbidities (more than 50
years old, diabetes, mellitus, HIV, renal insuf-
ficiency): weekly for the first month and
then at least monthly thereafter

?
YES

EMERGENCY 
Acute renal failure
• Suspend nephrotoxic medications (AMK,

SM, KM, CM)
• Check electrolytes including potassium, mag-

nesium, calcium bicarbonate and phosphorus
• Check ECG

TREATMENT
• Follow BUN and creatinine and clinical exam for signs of improvement
• Consider inpatient management in patients with severe renal failure
• Treat symptoms, fluid and electroyte disturbances as needed (‘ see Protocol 14)
• Clinical improvement and normalization of BUN and creatinine prior to considering reinitiation of parenteral medication

ONCE SYMPTOMATIC IMPROVEMENT AND DOCUMENTED STABILIZATION OF RENAL FUNCTION
• If receiving an aminoglycoside, change to CM if infecting strain is susceptible to CM
• If unable to change to CM, reduce dose of parenteral to 750 mg or replace with equally efficacious PO antituberculous

drug if possible
• If severe renal failure, discontinue all nephrotoxic medications and replace with equally efficacious PO antituberculous drugs if

possible

THROUGHOUT DOTS-PLUS TREATMENT
• Follow creatinine and BUN every 1-2 months thereafter
• Maintain close surveillance for treatment failure and/or resistance amplification if period of irregular therapy during acute man-

agement

•

•

•

NO

NO

!
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Protocol 10:
Management of Nephrotoxicity, Part II

Drug Method of 
modification >50 10-50 <10

Streptomycin D, I 7.5 mg/kg /24 hr 7.5 mg/kg /24-72 hr 7.5 mg/kg /72-96 hr

Kananmycin D, I 7.5-15 mg/kg /24 hr 4-7.5 mg/kg /24 hr 3 mg/kg /48 hr

Ethambutol I /24 hr /24–36 hr /48 hr

Pyazinamide D 30 mg/kg /24 hr 30 mg/kg /24 hr 15-30 mg/kg /24 hr

Ciprofloxcin D 100% 50-75% 50%

Levofloxcin D 100% 50% 25-50%

Ehionamide D 100% 100% 50%

Cycloserine D 100% 50-100% 50%

PAS D 100% 50-75% 50%

Clofazimine 100% 100% 100%

AMX/CLV I 1.5 g /24 hr 1g / 24 hr 1g / 24 hr

Glomerular filtration rate, ml/min

D = Dose adjustment  I = Interval adjustment

Estimated Glomerular Filtration Rate (GFR) = 
Weight (kg) x (140 -age) (x0.85 for women) / 72 x Serum Creatine

Creatine
Clearance

24 h 48 h 72 h

0 1.29 2.58 3.87

10 2.43 4.87 7.30

20 3.58 7.16 10.7

30 4.72 9.45 14.2

40 5.87 11.7

50 7.01 14.0

60 8.16

80 10.4

100 12.7

110 13.9

Dose (mg/kg)

Creatine Clearance: normals
Men: 97 to 137 ml/min  
Women: 88 to 128 ml/min



P12 • Protocol 11 • Management of Peripheral Neuropathy

The term neuropathy refers to a degenerative, infectious or inflammatory process that causes damage to the
nerves. Peripheral neuropathy refers to those neuropathies located outside of the central nervous system. In a
patient presenting with symptoms of peripheral neuropathy, it is important to consider causes other than antitu-
berculous drugs (e.g. alcoholism, diabetes, other medications, etc.).

Protocol 11:
Management of Peripheral Neuropathy

EVALUATION
• Burning sensation, "pins and needles?" 
• Numbness of both feet, worse at night or

when walking? 
• Leg weakness when walking? 
• Leg cramps or pain?

?

Rule out other causes, including diabetes,
alcoholism, vitamin deficiencies, HIV,
hypothyroidism, uremia, other drugs, etc.

•

NO Observation•

YES

TREATMENT
• Physical therapy
• Replace drugs most likely responsible if equally efficacious antituberculous drugs available (INH, aminoglycosides,THA, CS

have been associated with neuropathies)
• Initiate low-dose tricyclic anti-depressant (e.g. amitriptyline 25-75 QHS) 

IF NO IMPROVEMENT
• Decrease dose of responsible medication (e.g.THA to 750 mg, CS to 750 mg, aminoglycoside to 750 mg, etc), then

resume normal dose once pain controlled 

IF NO IMPROVEMENT
• Consider neurology consult
• Gabapentin at 300 mg QHS; increase by 600 mg every 3-7 days until response; maximum dose 1200 TID
• Consider carbamezepine (start at 200 mg BID; increase to 600 mg BID)

•

x

x
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There are many types of adverse reactions, but it is important to be able to promptly  identify anaphylaxis. The
anaphylactic response can be fatal and appears within minutes of  the administration of the offending medica-
tion. Symptoms include: difficulty breathing (often with wheezing), shock, pruritis, urticaria (with or without
angiodema), nausea, vomiting, cramps, and diarrhea. At times, the patient can also present with fever, arthralgia
(joint pain) and myalgias (muscle pain).

Protocol 12:
Management of Anaphylaxis and Allergic Reaction 

EVALUATION
•  Signs of airway obstruction

(stridor, wheezing, swelling of
the tongue, sensation of a
“lump” in the throat, hoarse-
ness)?

• Systolic blood pressure <90
mm Hg?

?

•  Does patient have vesicular
lesions of the skin and mucous
membranes, sore throat, fever?

?

•  Does patient rash, itching, joint
or muscular pain??

EMERGENCY
Anaphylaxis possible
• Evaluate for airway obstruc-

tion, foreign body aspiration,
bronchospasm

• Administer epinephrine 
0.2-0.5  ml 1:1000 SC

• Readminister epinephrine if 
the symptoms persist after 
20 minutes

• Take to hospital

• Determine the
offending substance
(food, new medica-
tion, previous aller-
gies, insect bites)–
Anaphylaxis usually
occurs within min-
utes to hours of
receiving the inciting
medication

• Document the time
and duration of the
episode, exact
symptoms of pres-
entation, and vital
signs at the time 
of episode

• If an antituberculous
medication is highly
suspected and the
reaction was life-
threatening,
discontinue medica-
tion and consider
desensitization trial

•
EMERGENCY
Stevens-Johnson syndrome
possible

• Administer aggressive hydra-
tion

• Administer diphenhydramine
and/or corticosteroids

• Take to hospital

• Consider allergic reaction
• Administer antihistamine and/or

corticosteroids PRN 
for symptoms

• Rule out non-allergic causes
• If associated with sun expo-

sure, use sun screen or avoid
exposure

•

YES

YES

YES

!

!

NO

NO



P14 • Protocol 13 • Management of Psychosis 

Psychotic symptoms refer to a constellation of symptoms that indicate a disintegration of personality or a loss of contact
with reality. Patients tend to present with hallucinations or delusions.The causes of psychotic symptoms in patients with
MDR TB may be related to underlying psychiatric disorders, antituberculous medications (especially CS), and other med-
ications. Decompensation may occur in the context of stressors such as socioeconomic problems, additional medications,
substance abuse, etc.

Protocol 13:
Management of Psychosis 

EVALUATION
Does the patient see or hear things that 
others do not perceive? Unintelligible
thoughts or speech? Bizarre behavior?

? NO
• Observation
• If other behavioral changes pres-

ent, consider depression (‘ see
Protocol 3)

•

Suicidal or homicidal ideation??

Rule out other causes of psychosis, including
depression, illicit drugs, other medications
(such as antidepressants, benzodiazepines,
narcotics, etc.,) seizure, alcohol withdrawal,
etc.

•

YES

NO

YES

EMERGENCY
• Consider hospitalization
• Close surveillance to ensure 

safety of patient and others
!

TREATMENT
• Administer haloperidol 1-5 mg PO IV, or IM, repeat every hour or as needed (IV may be less effective)
• Evaluate psychosocial stressors

IF NO IMPROVEMENT
• Consider decreasing CS dose or suspending CS until psychosis resolved
• Consider other causative agents, including INH, FQs,THA
• Consider benzodiazepines if concomitant anxiety (use benzodiazepines with caution if tenuous respiratory status and at

risk of retaining CO2). Also, paradoxical effect of increased psychosis may be observed with benzodiazepine use, especially
in elderly

• Consider psychiatric consult

ONCE PSYCHOSIS RESOLVED
• If CS suspended or dose decreased, reinitiate at low dose, increasing dose as tolerated
• Anti-psychotic therapy can often be discontinued after several weeks without recurrence

IF RECURRENCE
• Continue anti-psychotic until completion of DOTS-Plus treatment
• Use anti-psychotic drug with fewer extrapyramidal side effects (e.g. olanzapine initial dose 5-10 mg QD, usual effective dose 10-15

mg/QD)
• Coadminister biperiden 2 mg PO TID or benztropine mesylate 1-2 mg PO QD-BID

•

x

•

x
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Hypokalemia signifies a low level of potassium in the blood (<4.0). It can also be associated with other electrolyte abnor-
malities, such as hypomagnesemia. Persistent vomiting and diarrhea is a common cause of hypokalemia. Some of the
antituberculous medications – in particular the aminoglycosides and capreomycin– cause renal wasting of potassium and
magnesium. In most patients with MDR TB and hypokalemia, the cause of the electrolyte abnormality is likely multifac-
torial. Because hypokalemia can occur without clinical signs or symptoms and because it can be life-threatening, we
recommend checking potassium levels frequently while receiving injectable therapy. Potassium levels are difficult to cor-
rect, when magnesium levels are low; thus aggressive magnesium repletion is as important as potassium supplementation.

Protocol 14:
Management of Hypokalemia 

EVALUATION
• Severe vomiting or diarrhea?
• Excessive fatigue or muscle cramps?
• Weakness or paralysis?

?
ROUTINE LABORATORY 
SURVEILLANCE
• Patient without co-morbidities:

monthly for 3 months, then
every 3 months during injectable
phase

• Patient with co-morbidities
(more than 50 years old, diabetes
mellitus, HIV, renal insufficiency):
weekly for the first month and
then at least monthly thereafter

•YES

Check serum potassium•

Serum potassium ≥ 4.0?? YES

NO

TREATMENT
• Replete potassium PO or IV (‘ see scales below)
• Treat associated conditions such as vomiting or diarrhea(‘ see Protocols 4 and 9)
• Monitor potassium closely to determine when repletion may be discontinued
• Empiric magnesium repletion or check magnesium level and replete as needed (‘ see scales below)
• Discontinue/vary arrhythmogenic medications (e.g. digoxin, anitriptyline, cisapride, halsil, etc.)

IF NO IMPROVEMENT 
• Increase potassium and magnesium repletion
• Amiloride 5-10 mg QD or spironolactone 25 mg QD may decrease potassium and magnesium wasting

IF SEVERE
• If severe hypokalemia, consider hospitalization
• Consider changing injectable to other equally efficacious agent if possible

•

x

POTASIUM PO IV 
LEVEL POTASSIUM POTASSIUM 
≥4.0 none none
3.7-3.9 20 mEq 10 mEq
3.4-3.6 40 mEq 20 mEq
3.0-3.3 60 mEq 30 mEq
2.7-2.9 80 mEq 40 mEq
2.4-2.6 120 mEq 60 mEq
2.0-2.3 160 mEq 80 mEq
<2.0 250 mEq 100 mEq

MAGNESIUM PO 
LEVEL MAGNESIUM
>2.0 none
1.5-1.9 1000 mg
1.0-1.4 2000 mg
<1.0 3000 mg

MAGNESIUM IV 
LEVEL MAGNESIUM
>2.0 none
1.8-1.9 2000 mg
1.6.-1.7 3000 mg
1.4-1.5 4000 mg
< 1.4 5000 mg

NO
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The term seizure applies to a paroxysmal neurological dysfunction caused by abnormal electrical activity of the
brain. While epilepsy describes the syndrome of recurrent episodes, a seizure may also occur as an isolated
episode. Prompt identification of a seizure is essential for timely management; however, the spectrum of presen-
tations is diverse and, at times, subtle. While convulsive seizures present with motor activity disturbances, other
seizures may manifest as mere sensory or cognitive changes. Along with many other etiologies, certain antitu-
berculous drugs have been associated with seizures, as has TB of the central nervous system.

Protocol 15:
Management of Seizure, Part 1

EVALUATION
• Recurrent movement of a part of the

body (e.g. finger, hand, face, etc.) with or
without loss of consciousness? Loss of
consciousness followed by rhythmic con-
traction of muscles? Tongue biting?
Urinary or fecal incontinence?

• Headache, confusion, drowsiness, or
amnesia immediately after the event?

• Sensory disturbances (numbness, dizzi-
ness, auditory or visual hallucinations)?

• Psychotic changes (psychosis, hallucinations,
sensations of fear or anger, etc)?

?

YES

Are there other likely causes (e.g. syncope,
transient ischemic attack, migraine, pseudo-
seizure)?

?

Rule out other likely causes for seizure (e.g. meningitis, encephalitis, illicit drug use, alcohol withdrawal, hypoglycemia,
hyper- or hyponatremia, hyper- or hypocalcemia, cerebrovascular accident, or space-occupying lesion) 
• Consider neurology consult
• In general clinical evaluation is sufficient unless suspicion for infectious, malignant, vascular or metabolic cause is high.

May consider chemistries (including anti-epileptic levels), head CT, head MRI, EEG.
• Treat any suspected causes of seizure

Even if there is an underlying condition (e.g. history of previous stroke, epilepsy, substance abuse), aggravating triggers
should be considered. For instance, subtherapeutic levels of anti-seizure medications which can be caused by drug-drug
interactions between antiepileptic medications and antituberculous medications, especially INH and RIF. Sleep deprivation,
recent alcohol ingestion, as well as antituberculous drugs may lower seizure threshold.Additionally, patients without predis-
posing conditions may present with first-time seizures due to antituberculous drugs alone.Therefore, aggressive treatment
of seizures in patients receiving antituberculous drugs known to cause seizures is recommended.

•

•

NO Observation•

YES Treat other likely cause(s)•

If recurrence despite appropriate
treatment?NO

continued >
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The goals of seizure management are the stabilization of the patient during an acute episode and the prevention
of seizure recurrence.

Protocol 15:
Management of Seizure, Part I1

YES

NO Observation until patient stops seizing•

Patient stops seizing+

Patient continues to seize–

Is the patient unconscious??

• Protect the head and body: remove nearby
objects that may cause danger to the
patient

• Observation until patient stops seizing
•

EMERGENCY
• Protect airway – provide oxygen and 

consider intubation
• Administer IV or IM antiepileptic:

- Phenytoin 20 mg/kg IV: give slowly (not
in D5W as precipitates) – monitor for
hypotension

- Diazepam 5-10 mg IV: administer with
caution in patients with depressed
respiratory function

• Hospitalization

!

TREATMENT
Initiate antiepileptic treatment for the remainder of MDR TB therapy:
• Phenytoin (3-5mg/kg/d)

- Potential adverse effects: ataxia, incoordination, confusion, skin rash, cerebellar dysfunction, hepatotoxicity, gingival
hyperplasia, lymphadenopathy, hirsutism. Levels increased by INH, RIF, FQS.

• Carbamazepine (600-1200 mg/d)
- Potential adverse effects: ataxia, dizziness, diplopia, vertigo, GI upset, hepatotoxicity, skin rash

• Phenobarbitol (60-120 mg/d)
- Potential adverse effects: sedation, ataxia, confusion, dizziness, decreased libido, depression, skin rash. Enhances metabo-

lism 
of other drugs, including INH.

• Valproic acid (750-1250 mg/d)
- Potential adverse effects: ataxia, sedation, tremor, hepatotoxicity, bone marrow suppression, GI upset, weight gain

IF NO IMPROVEMENT
• Decrease CS to 750 mg or 500 mg/d or hold CS until therapeutic antiepileptic levels achieved
• If available, check CS level and adjust if supratherapeutic
• Decrease fluoroquinolone dose

•

•
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Fever is defined as an elevation in body temperature in excess of normal range, although temperatures within 1
or 2 degrees of normal (98.6°F or 37°C) are not generally considered significant.When a patient receiving MDR
TB treatment has a fever, various sources must be ruled out.

Protocol 16:
Management of Fever, Part 1

Temperature > 38˚C or 100.7˚F?? Monitor temperature•

Consider drug fever and discontinue
suspected agents•

• Rule out urinary tract infection, including
fungal cystitis. (bacterial urinary tract
infections are rare, given the antibac-
terial properties of MDR-TB therapy)

• Perform urinalysis and urine culture
with susceptibility testing

•

• Rule out abscess or infected hematoma
• Consider phlebitis in patients receiving

intravenous therapy
•

• Rule out bacillary or amebic dysentary,
enterocolitis, espescially regional infec-
tions, C. difficile

• Perform fecal exams for ova and para-
sites, fecal leucocytes, complete blood
count with differential, C. difficile assay

•

Rule out upper respi-
ratory tract infection
or pneumonia 
(‘ see Protocol 18)

•
Rule out treatment
failure
(‘ see Protocol 2)

•

Increased cough, difficulty breathing, yellow or
green sputum, red or sore throat??

Weight or appetite loss, night sweats,
positive AFB culture??

Headache, rigid neck, somnolence, photophobia??

Intense abdominal pain? Unable to eat? Nausea,
vomiting, pain worse with movement??

Urinary frequency or urgency? Pain or burning on
urination??

Pain, swelling, warmth at injection site??

Diarrhea with blood or mucous??

Rash? No other localizing signs or symptoms??

• Further work-up necessary
• Consider ID consult•

YES

NO

NO

NO

NO

NO

NO

NO

NO

YES

continued >

YESNO

YES

YES

YES

YES

YES

YES

EMERGENCY
• Rule out meningitis
• Take to hospital (meningitis is very

rare but can be fatal)
!

EMERGENCY
• Rule out appendicitis, pelvic 

inflammatory disease, cholecystitis,
pancreatitis, enteritis

• Take to hospital

!
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Protocol 16:
Management of Fever, Part II

POSSIBLE CAUSE PRESENTATION TREATMENT

URINARY TRACT INFECTION
Bacterial • Urine leukocytes • Treat according to susceptibility testing

• Positive Gram stain
• Positive urine culture

Fungal • Urine leukocytes • Treat with fluconazole 200 mg QD first dose, then
100 mg QD for 4 days

• Positive Gram stain
• Negative urine culture

ABSCESS, HEMATOMA
Injection site • Aspirate with 18 gauge needle or incise and drain
• Pain • If abscess, treat with dicloxacillin 500 mg four times 
• Warmth a day (or other antistaphylococcal therapy)
• Swelling
• Fluctuance

GASTROENTERITIS, ENTEROCOLITIS
Viral • Diarrhea, usually without mucous or blood • Give rehydration salts

• Negative fecal studies

Bacterial/Parasitic • Diarrhea, can be with mucous or blood • Give rehydration salts
• Positive fecal leukocytes • Treat according to fecal study results
• Possible C. difficile if positive fecal • If C. difficile suspected or confirmed, treat with 

leukocytes, elevated white blood count metronidazole 500 mg TID for 10-14 days
feverManagement of Hemoptyis, Part 
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Hemoptysis is the expectoration of blood originating from the larynx, trachea, bronchi or lungs. Because hemoptysis may
present as anything from blood-streaked sputum to a large quantity of blood, it is essential to specify the quantity of blood
loss and the period of time over which the loss occurred. During an episode of hemoptysis, the blood pressure, heart rate
and respiratory rate should be quickly obtained and documented. All patients who have a history of hemoptysis should
have their blood type identified on initiation of DOTS-Plus therapy, as blood transfusion may be required.

Protocol 17:
Management of Hemoptyis, Part I

Does the blood exit from the nose and not
the mouth??

Is the patient vomiting blood??

• Quantity of blood > 1/2 cup
• Total quantity in 48 hours > 600 ml??

Observation: likely epistaxis•
NO

NO

Massive hemoptysis•

Minor or moderate hemoptysis•
YES

EMERGENCY
• Hospitalization
• Obtain IV access and administer IV fluids
• Monitor for signs of shock (systolic blood

pressure <90, heart rate >120, respiratory
rate > 30, somnolence, nausea, weakness,
pallor, cold or blue skin)

• Perform analysis STAT

!

EMERGENCY
Rule out gastrointestinal bleed!

YES

YES

NO

continued >
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Protocol 17:
Management of Hemoptyis, Part II

ANALYSIS

• Chest radiograph
• Hematocrit (Hct)
• Type and crossmatch
• If fever and productive sputum: AFB and culture, sputum Gram stain and culture

TREATMENT

Phase 1 • Prescribe bed rest
• Monitor patient closely
• Avoid NSAIDs and aspirin 
• If evidence of respiratory superinfection, initiate appropriate antibiotic treatment

Phase II
For massive hemoptysis • Place large bore IV and ressucitate with 1-2 liters of normal saline within the first hour

• Thereafter, maintain fluid (normal saline 0.9%) 
• Lie patient with likely source of hemorrhage in dependent position
• Provide oxygen, if needed
• Check vital signs frequently
• Administer vitamin K 5 SC if malnutrition or coagulopathy present

Phase III
If Hct < 30% • Transfuse with matched blood

• Follow Hct closely

Phase IV
If recurrent episodes • Consider bronchoscopy
without improvement • Consider surgical evaluation: bronchiectasis, cavities, or coin-shaped lesions may be hemorrhagic

sources (e.g. tuberculous destruction, erosion of blood vessels, aspergilloma) 
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Protocol 18:
Management of Respiratory Insufficiency, Part I

Dyspnea (difficulty breathing) and/or respi-
ratory rate > 30?? NO Respiratory insufficiency unlikely•

YES

Wheezing, tight chest, pursed lips?? YES

EMERGENCY
Bronchospasm
• Administer bronchodilator (e.g.

albuterol nebulizer or inhaler)
• If using neck muscles to breath or 

difficulty speaking, take to hospital

!

NO

Abrupt onset? Previous trauma or 
immobilized state?? YES

EMERGENCY
Possible pneumothorax
Possible pulmonary embolus
• Administer oxygen (<2L if likely CO2

retainer)
• Take to hospital

!

NO

Is the patient confused, agitated, cyanotic,
diaphoretic?? YES

EMERGENCY
Hypoxemia
• Administer oxygen (<2L if likely CO2

retainer)
• Take to hospital

!
NO

Headaches, somnolence, sedation, especially
if receiving oxygen?? YES

EMERGENCY
Hypercapnea
• Administer oxygen (<2L)
• Take to hospital

!
NO

Fever, cough productive of green or yellow
sputum?? YES Consider pneumonia,TB relapse or

treatment failure•
NO

Hemoptysis??

NO

YES (‘ see Protocol 17 for Management of
Hemoptysis)•

Consider gastroesophageal reflux, panic attacks
or anxiety, allergic reation•

continued >
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Protocol 18:
Management of Respiratory Insufficiency, Part II 

ANALYSIS

• Chest radiograph
• Complete blood count with differential
• Sputum AFB and culture, Gram stain and culture
• Pulse oximetry, if available
• If severe symptoms, arterial blood gas, if available

POSSIBLE CAUSE PRESENTATION TREATMENT

Bronchospasm • Wheezing, prolonged expiration Phase 1 • Inhaled broncodilators
• May be associated with respiratory • Treat for infection, if suspected

superinfection Phase II • Administer oral or intravenous steroids
Phase III • Consider long-term use of inhaled

broncholdilators and/or inhaled steroids
Phase IV • Nebulized bronchodilators

Pneumothorax • Sharp pain, sudden onset, previous trauma • Administer O2 

• Positive chest x-ray • Take to hospital
• May have decreased O2 • Thoracic surgery consult

sat and PO2 

Pulmonary Embolus • May have fever, chest pain, tachycardia • Administer O2 

positive ECG, positive chest x-ray and/or • Take to hospital
diminished O2 sat/PO2 • Perform ventilation and profusion scan, if available

• History of previous immobilization or • Anticoagulation, if no contraindication
surgery

Respiratory Infection • Fever, productive cough • Treat with antibiotics according to sputum/Gram 
• May have bronchospasm stain/culture results
• Infiltrate on chest x-ray • Treat concomitant bronchospasm as needed
• Leukocytosis, positive sputum • Administer O2  as needed
• Gram stain/cuture

Tuberculosis Relapse/ • Productive cough, fever, night sweats, • Confirm positive AFB and/or culture
Treatment Failure weight loss, diminished appetite • ‘ See Protocol 2 for positive AFB and/or culture

• Chest radiograph may reveal new infiltrate
• Positive AFB and/or culture


