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Objectives

• Discuss tools used for monitoring the patient on TB treatment

• Discuss methods used to identify toxicities to TB treatment



Content:
• Discuss tools used for monitoring the patient on TB treatment to 

recognize/identify serious side effects/adverse events/reactions

• Work through case studies to become familiar with how to identify and 
manage patients that develop:

• Hepatotoxicity 
• Vision toxicity

• Skin Condition Exercise: Review various rash images 
• Evaluate & describe a rash



Monitoring Goals

• Become familiar with monitoring tools to manage TB patient
• Find what works best for you 

• Recognize problems/address complaints quickly 
• Intervene rapidly

• Minimize treatment interruptions

Complete Adequate TB treatment Successfully!!!!



The Monitoring Process
Patient Education & Discussion

Flip Chart
• Disease process
• Anticipated duration of therapy

• Role of DOT
• Importance of adherence

• Help patient develop clear 
“understanding” of potential Side 
Effects/Adverse Reactions

• to recognize and report to nurse



Side Effects 
• Usually predictable effect of drug (that is not the principal 

effect) for which the drug was chosen.

• Maybe Desirable

• Undesirable/Unpleasant
• Minor reactions
• No long-lasting health effects
• Do not usually require changes in therapy



Examples of Minor Side Effects 

• Gas

• Bloating

• Mild nausea

• Discoloration of body fluids

• Irritability

• Difficulty sleeping

• Photosensitivity



Serious side effect/ Adverse Drug Reaction 

• Unwanted & unpleasant  
• Potentially Harmful
• Require modifying the dose or discontinuation of drug
• May require additional therapy and/or hospitalization



Examples of Serious Side Effects

• Skin rash

• Blurred or changed vision

• Stomach pain

• Brown urine or light-colored stool

• Tiredness

• Fever for 3 or more days

• Flu-like symptoms

• Lack of appetite

• Nausea

• Vomiting

• Yellowish skin or eyes

• Dizziness

• Tingling or numbness around the 
mouth

• Persistent tingling sensation in the 
hands and feet

• Stomach upset

• Joint aches

• Easy bruising or bleeding

https://www.cdc.gov/tb/media/Question_Answers_About_TB_English.pdf



Knowledge Check #1: What are the First Line TB Meds?

• Rifampin (RIF)
• Rifabutin

• Isoniazid (INH)

• Pyrazinamide (PZA)

• Ethambutol (EMB)



Knowledge Check #2: What are the Second-line Drugs? 

• Cycloserine
• Ethionamide
• Levofloxacin
• Moxifloxacin
• Bedaquiline
• Pretomanid
• Delamanid

• PAS
• Streptomycin
• Amikacin
• Kanamycin
• Capreomycin
• Clofazamine
• Linezolid
• Meropenem



First Line Drugs
INH
• G.I. upset
• Rash
• Hepatotoxicity
• Peripheral neuropathy
• Mild CNS Toxicity

Rifampin 
• G.I. upset
• Rash
• Hepatotoxicity
• Thrombocytopenia, hemolytic anemia
• Renal toxicity
• Flu-like syndrome
• Orange staining of body fluids

Rifabutin
• Rash/Skin discoloration
• Hepatotoxicity
• Leukopenia
• Thrombocytopenia
• Uveitis
• Arthralgias

PZA
• G.I. upset
• Rash
• Hepatotoxicity
• Arthralgias
• Gout (rare

Ethambutol
• Optic Neuritis
• Rash



Second in Line Drugs
Linezolid
• Peripheral neuropathy
• Optic neuropathy (reversible with 

early recognition)
• Anemia
• Thrombocytopenia
• Neutropenia
• Headache
• GI upset
• Rash
• Serotonin syndrome
• Lactic acidosis
• Acute pancreatitis
• Black hairy tongue

Bedaquiline
• QTC prolongation
• Decreased appetite
• Nausea
• Hepatitis
• Headaches
• Arthralgias
• Elevated amylases
• Vivid dreams

Pretomanid
• Hepatotoxicity, 

Myelosuppression
• Peripheral 
• Optic neuropathy
• Lactic acidosis
• QTc prolongation
• Pancreatitis (side effects are for 

entire BPal regimen)

Clofazamine
• Rash
• G.I. upset
• Discoloration and dryness of skin
• Photosensitivity
• Retinopathy

Levofloxacin/Moxifloxacin
• GI upset
• Dizziness
• Photosensitivity
• Arthralgias
• Tendonitis/tendon rupture (rare)
• QTc prolongation
• Peripheral neuropathy

Ethionamide

• G.I. upset

• Hypothyroidism

• Metallic taste

• Hepatitis

• Headache

• Alopecia

• Gynecomastia

• Menstrual irregularity

• Peripheral Neuropathy



Second in Line Drugs

Cycloserine
• Rash
• CNS toxicity
• Depression
• Suicidal ideation
• Psychosis
• Peripheral neuropathy
• Skin changes (lichenoid eruptions, Stevens-

Johnson Syndrome)

Amikacin
• Ototoxicity

• Auditory/vestibular

• Renal toxicity

• Pain at infection site

Meropenem
GI upset

Delamanid
• G.I. upset

• Dizziness

• Insomnia

• Upper abdominal pain

• QTC prolongation



Monitoring
• Daily Monitoring

• Assess tolerance to meds daily by 
nurse or outreach worker

• DOT/VDOT
• DOT log

• Monthly Toxicity checks 
• Assess patient
• Get updates
• Labs



Tuberculosis Side Effects Questionnaire

Laminated & Use Dry Erase Marker

Place an “X” on each line to indicate 
how severe they are experiencing 
each of the following reactions



Laboratory Monitoring

• Baseline
• Complete blood count (CBC)
• Comprehensive Metabolic Panel (CMP): AST, ALT, total bilirubin, alk phos, and 

creatinine. 

• Monthly CBC, CMP repeat if the baseline result is abnormal and/or have risk factors for 
hepatotoxicity or other complications, including but not limited to: 

• Pregnant patients 
• Female patients during the first three months postpartum 
• Patients with or at risk for HBV, HCV, or other liver disorder 
• Patients taking medications for other comorbidities or chronic medical 

conditions that may affect the liver or kidneys
• Patients who use alcohol or recreational drugs (orally or by injection) 
• Patients with HIV infection/AIDS
• Patients on medications that affect or are excreted by the liver



Tuberculosis Case Management 
Care Plan

TB 201 (monthly checklist for 
CM) 

Outlines important toxicity 
monitoring events that must 
occur during TB treatment

https://www.dshs.texas.gov/sites/default/files/LIDS-TB/forms/TB-201.pdf



DSHS Texas TB Resources

https://www.dshs.texas.gov/tuberculosis-tb

https://uthsct-my.sharepoint.com/personal/debbie_onofre_uthct_edu/Documents/Desktop/Debs notes
https://uthsct-my.sharepoint.com/personal/debbie_onofre_uthct_edu/Documents/Desktop/Debs notes
https://uthsct-my.sharepoint.com/personal/debbie_onofre_uthct_edu/Documents/Desktop/Debs notes


https://www.dshs.texas.gov/tuberculosis-tb/texas-dshs-tb-program-tb-forms-resources#cm



At Risk for Developing  Serious Adverse Reactions/ Toxicities

Hepatotoxicity

CNS Toxicity

Ophthalmic

Renal Toxicity

Neurotoxicity

Dermatologic 
and 

hypersensitivity 
reactions

Significant GI 
disturbances

TB NCM are the link to completing TB treatment Successfully



Potential Problem: Hepatoxicity

• AKA liver toxicity, refers to liver damage caused by exposure to 
harmful substances like medications, toxins, or chemicals.

• Damage can impair liver function and, in severe cases, lead to liver 
failure.

• Can be caused by various factors, including prescription drugs, over-
the-counter medications, herbal remedies, industrial chemicals, and 
even alcohol.

Mayo Clinic. (2023). Toxic hepatitis. Mayo Clinic. https://www.mayoclinic.org/diseases-
conditions/toxic-hepatitis/symptoms-causes/syc-20352202

https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202
https://www.mayoclinic.org/diseases-conditions/toxic-hepatitis/symptoms-causes/syc-20352202


Knowledge Check # 3:
What are Some S/SX of Hepatotoxicity?

Early Signs 
• Fatigue
• Poor appetite
• Taste alteration
• Nausea
• Abdominal 

discomfort
• Bloating
• Minimal rash

Later Signs

• Vomiting

• Abdominal pain

• Jaundice

• Change in color of urine and 
stool

• Changes in behavior, memory 
loss



Knowledge Check #4:
Which anti-TB medication has the potential of causing 
hepatotoxicity?

A. INH
B. Rifampin 
C. PZA
D. All of the above



Knowledge Check #4:

Which anti-TB medication has the potential of causing 
hepatotoxicity?

A. INH
B. Rifampin 
C. PZA
D. All of the above



First Line Drugs

INH
• G.I. upset
• Rash
• Hepatotoxicity
• Peripheral neuropathy
• Mild CNS Toxicity

Rifampin 
• G.I. upset
• Rash
• Hepatotoxicity
• Thrombocytopenia, hemolytic 

anemia
• Renal toxicity
• Flu-like syndrome
• Orange staining of body fluids

Rifabutin
• Rash/Skin discoloration
• Hepatotoxicity
• Leukopenia
• Thrombocytopenia
• Uveitis
• Arthralgias

PZA
• G.I. upset
• Rash
• Hepatotoxicity
• Arthralgias
• Gout (rare

Ethambutol
• Optic Neuritis
• Rash



Case Study: Hepatotoxicity



Case Study
• 38 year old male diagnosed with pulmonary TB in March 2019. 
• Baseline labs indicate ALT 38, AST 25, Alk. Phosphatase 37, T. bili 0.5. 
• March 13 he started standard RIPE regimen
• He received medication by daily DOT that was provided by the local health 

department
• May 15 (approx. 2 mos. later) susceptibility results indicate the isolate was 

pan susceptible and Ethambutol (EMB) was discontinued. Pyrazinamide 
(PZA) was also discontinued because he had already taken 40 doses.

• He was continued on INH & Rifampin 
• June 4 (approx. 3 months after starting anti – TB therapy) follow-up lab 

results were ALT 97, AST 304, Alk phos. 72, T. Bili 0.8. ; pt denied any 
complaints





Let’s Look at the Lab Results/ Calculate Elevated LFTs

Baseline LFT’s: ALT 38, AST 25, Alk Phos 37, T. bili 0.5. 

Follow up LFT’s:  ALT 97,  AST 304, Alk phos 72, T. bili 0.8 

 

Normal Values: 

AST:           10 - 42 u/L

ALT:            10 - 40 u/L

Alk. Phos:    35 - 104 u/L

T. Bili. :         0.3 - 1.2 ng/dL



Let’s Do the Math
Reference Value:
• ALT: 10 - 40 u/l

• AST:  10 - 42 u/L

• Alk. Phos:  35 -104 u/L

• T. Bili:  0.3 -1.2 ng/dL

Pt. Current Labs: 
ALT 97, AST 304, Alk phos 72, T. bili 0.8 

Divide abnormal lab result by higher number of reference value



ALT  97/40  =  ? 
   
AST 304/42 = ?

Reference Value:
ALT: 10 - 40 u/l
AST: 10 - 42 u/L
Alk. Phos:  35 -104 u/L
T. Bili:  0.3 -1.2 ng/dL

Pt. Labs: 
Follow up/Current :
ALT 97, AST 304, Alk phos 72, T. bili 0.8 



ALT  97/40  =  2.45 x ULN 
   
AST 304/42 = 7.23 x ULN



As the nurse managing this 
patient’s anti-TB therapy, what are 
you going to do?



What Do We Do?

Hold TB medications!

TB medications should be held if AST/ALT exceeds 3x the ULN with 
symptoms present

 or 
5x the ULN without symptoms

or 

T. Bilirubin exceeds 2x the UNL



Cannot restart anti-TB therapy until LFT’s < 2 times upper limit of normal

• Re-challenge medications

• Introduce one drug at a time

• Monitor liver enzymes carefully 



Case Study– Hepatotoxicity

Anti-TB therapy was re-started by re-introducing one medication at a time 
when liver enzymes < 2 times upper limit of normal. Liver enzymes were 
monitored carefully. At a follow up appointment patient admitted to 
drinking 6 -12 oz. beers almost every day with his neighbor

 What risk factors can you identify that place this patient at risk for 
developing hepatoxicity?

 He drinks 6 - 12 oz. beers almost every day with his neighbor. 
 



Most at Risk for Hepatotoxicity

• Underlying liver disease
• Clarify preexisting conditions that may increase risk of hepatotoxicity

• Hepatitis B and C
• Alcoholism

• Take a good social history
• Ask specific questions about daily ETOH use

• Immediate (3 months) post-partum period

• Those on other hepatotoxic medications
• Prescribed
• Over the counter



Case Study - Hepatotoxicity

 How do we monitor him for the remainder of his treatment?

• While rechallenging/Monitor LFT’s closely 

• Review adverse effects

• Instruct patient to self monitor for side effects while on meds

• Re-educate patient to abstain from alcohol while on anti-TB medication

• Encourage adherence

• Consider a liver friendly regimen (Rifampin, Moxifloxacin/Levofloxacin, EMB)



Case Study: 
Missed Opportunities for Identifying Visual Toxicity



Knowledge Check #5: 

What anti-TB medications place the patient at risk for vision related 
toxicities?

A. Rifampin
B. Ethambutol
C. Linezolid
D. B & C only
E. All of the above



Knowledge Check # 5:

• What anti-TB medications place the patient at risk for vision related 
toxicities?

A. Rifampin

B. Ethambutol

C. Linezolid

D. B & C 

E. All of the above



First Line Drugs

INH

• G.I. upset

• Rash

• Hepatotoxicity

• Peripheral 

neuropathy

• Mild CNS Toxicity

Rifampin 

• G.I. upset

• Rash

• Hepatotoxicity

• Thrombocytopenia, hemolytic 

anemia

• Renal toxicity

• Flu-like syndrome

• Orange staining of body fluids

Rifabutin

• Rash/Skin discoloration

• Hepatotoxicity

• Leukopenia

• Thrombocytopenia

• Uveitis

• Arthralgias

PZA

• G.I. upset

• Rash

• Hepatotoxicity

• Arthralgias

• Gout (rare

Ethambutol

• Optic Neuritis

• Rash



Second in Line Drugs
Linezolid
• Peripheral neuropathy
• Optic neuropathy (reversible with 

early recognition)
• Anemia
• Thrombocytopenia
• Neutropenia
• Headache
• GI upset
• Rash
• Serotonin syndrome
• Lactic acidosis
• Acute pancreatitis
• Black hairy tongue

Bedaquiline
• QTC prolongation
• Decreased appetite
• Nausea
• Hepatitis
• Headaches
• Arthralgias
• Elevated amylases
• Vivid dreams

Pretomanid
• Hepatotoxicity, Myelosuppression
• Peripheral 
• Lactic acidosis
• QTc prolongation
• Pancreatitis (side effects are for 

entire BPal regimen)

Clofazamine
• Rash
• G.I. upset
• Discoloration and dryness of skin
• Photosensitivity
• Retinopathy

Levofloxacin/Moxifloxacin
• GI upset
• Dizziness
• Photosensitivity
• Arthralgias
• Tendonitis/tendon rupture (rare)
• QTc prolongation
• Peripheral neuropathy

Ethionamide

• G.I. upset

• Hypothyroidism

• Metallic taste

• Hepatitis

• Headache

• Alopecia

• Gynecomastia

• Menstrual irregularity

• Peripheral Neuropathy



Case Study
• 21 year old male arrested and incarcerated in county jail January 2019. 

• October 7, 2019 he began to have complaints of fever, chills, productive cough, 
chest pain, night sweats, and weight loss. He was evaluated and diagnosed 
with active pulmonary TB.

• He was started on a standard 4 drug regimen on October 12, 2019.

• In November 2019, an isolate was reported as isoniazid and streptomycin 
resistant. INH was discontinued once susceptibilities were known, and he 
continued on a modified regimen with RIF, PZA, EMB, Moxifloxacin with a plan 
to treat for 6 months



Case Study
In January 2020 he was released from jail and he started c/o difficulty

driving and reading road signs (he has now been on anti-TB therapy for 3
months).

As a nurse managing this patient’s anti-TB therapy, what would you do?
Review his anti-TB therapy

• RIPE started Oct. 12, 2019
• In Nov. he was switched to RIF, PZA, EMB, Moxifloxacin

Which anti-TB medication is contributing to his vision problems? 
• Ethambutol

What do we do now? 
• Evaluate further (snellen & Ishihara)
• Hold EMB 
• Refer to the Opthalmologist

 
    

 



Case Study

  Nurse made a referral,  and a few weeks later he was seen by 
optometrist and given RX for corrective lenses.

• Ethambutol continued



Case Study

• He continued to complain of  worsening vision

• Nurse assessed his vision. Baseline visual acuity in October was 20/20 
both eyes, follow up visual acuity was now 20/200 in both eyes

• EMB was discontinued; patient continued on RIF, PZA and Moxifloxacin to 
complete 6 mos of treatment and he was referred to a retinal specialist. 

 



Ophthalmic Toxicity

Follow-up
•  Seen by retinal specialist 
• DX: EMB optic neuropathy

• Vision best corrected at: 20/60
• Baseline vision was 20/20 OU



Vision Screening

Ishihara Testing
Snellen Eye Exam



Screen for red-green color vision deficiencies. 



Ishihara Instructions
• Designed to give quick & accurate assessment of color vision
• Most effectively done in room with adequate daylight
• Held 75 cm from the patient (approx. arm length) 
• Sit & tilt plate at right angle to patients line of vision
• Screen all plates
• Must pass 10 of 11 plates to be regarded as Normal 
• If unable to read numerals use winding lines and have patient trace 

between the 2 X’s with a finger







Ishihara Results
• Document Baseline

• Document monthly
• Screen all plates
• Mark (X) if plate cannot 

be read
• Must pass 10 of first 11 

plates for test to be 
regarded as normal

• Refer for evaluation if 7 
or less plates are read 
as  normal

https://www.dshs.texas.gov/tuberculosis-tb/texas-dshs-tb-program-tb-forms-resources



Snellen Eye Test
• Place Snellen Chart on wall
• Measure 20 feet from wall to where chart is placed & mark line on floor 
• Have patient stand on marked line
• Have patient cover one eye with an eye cover
• Have the patient read letters aloud
• If patient misses only one letter have them continue reading the 

next line
• Record the last line the patient reads accurately
• Note the visual acuity measures marked at the end of each row of 

letters
• Ask patient to repeat the process with the other eye
• Then repeat with both eyes
• Each time, recording the last line patient reads
• You are recording the visual acuity for each eye and with both eyes 

uncovered 



Visual Acuity

• If initial screen was conducted 
with corrective lenses 
(glasses/contacts), follow-up 
screens must be done the same.

• Change of 1 or more lines from 
initial screen in either one or both 
eyes must be reported to 
physician immediately



Managing Visual Toxicities
• Baseline & monthly visual acuity test (Snellen chart)

• Baseline & monthly color discrimination test (Ishihara tests) 

• If change from baseline: 
• Hold Rx
• Refer for Ophthalmologic evaluation
• Permanent vision impairment if the medication continued



Managing G.I. Intolerance

• Give light snack before giving 
meds

• Evaluate for other causes of GI 
symptoms

• Hepatoxicity

• Hold Medications

• Repeat LFT’s

• Administer antiemetics
• Phenergan
• Zofran



Rash

Assess Rash
• Location?
• When did it start?
• What does it look like?
• Does it itch?
• What makes it better or worse?
• Have you had an insect bite?
• Has the patient tried any new products

• Food
• Perfume 
• Laundry detergent



Other possible causes

• Contact dermatitis 
• Question patient about new soaps, lotions, perfumes, laundry 

detergents, etc.
• Insect bites
• Sunburn
• Dry skin
• Other drugs, especially new agents
• Viral or fungal infections
• Scabies 





Skin Condition Exercise





Characteristics of Commonly-Used Second-Line Drugs for Drug Resistant TB 



Tool includes questionnaires and observations that can be documented during the 
assessment.  
Significant issues should be addressed and shared with mental health professional.



TB Testing in Children (PREVIEW)

  

HNTC Products
http://www.heartlandntbc.org/products.asp

http://www.heartlandntbc.org/products.asp


https://www.cdc.gov/tb/index.html



Link Patients to Community Services Aunt Bertha

https://helpfinder.au
ntbertha.com/

https://uthsct-my.sharepoint.com/personal/debbie_onofre_uthct_edu/Documents/Desktop/Debs notes
https://uthsct-my.sharepoint.com/personal/debbie_onofre_uthct_edu/Documents/Desktop/Debs notes


San Antonio Resource Directory

https://www.sacrd.org/directory/program/292

https://uthsct-my.sharepoint.com/personal/debbie_onofre_uthct_edu/Documents/Desktop/Debs notes


TB Case Manager
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