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CHAPTER 5
PERSPECTIVES

5.1 Perspectives

In this multicentre study of sixty-one consecutive patients with tuberculosis of the spine,
we find that 70% of our patients are HIV-positive. This is a marked increase from a
previous study reported eight years ago where only 40% of patients were HIV positive.!
This is also in keeping with the worldwide increase in HIV infection. ilt is however
satisfying to note that 70% of the patients on HIV treatment in this series have suppressed
viral loads, where the viral load is recorded as less that detectable . This is in keeping
with UNAIDS figures that show that 72% of people living with HIV and on treatment in
Southern Africa, 65% have a suppressed viral load.? Human immunodeficiency virus
(HIV) is a major global health problem that has disproportionately affected sub-Saharan
Africa. This region has about two thirds ! (64%) of the world’s burden of HIV infections .
South Africa has the highest burden of HIV infections in the world® with about 7.9 million
people living with HIV. Thus, SA contributes approximately 20% of HIV infections to the

global HIV pandemic, despite having about 1% of the world’s population.

It is therefore not surprising that the incidence of HIV in patients with TB of the spine in
South Africa is 70%. Indeed, you cannot talk about a diagnosis of TB of the spine without

mentioning the HIV status of the patient.
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The typical lesion of TB of the spine is a disease affecting two contiguous bodies with
narrowing of the intervening disc space. In this study we have shown that the atypical
pattern of TB of the spine, particularly the pattern that involves non-contiguous vertebrae,
is found in 83% of patients who are HIV-positive. It is important therefore that when we
investigate for TB of the spine, we not only request MRI scan of the affected area of the
spine, but that we do an MRI scan of the whole spine so that we do not miss skip lesions.

This practice is supported by other authors.* >

The major finding of this study is that there is more vertebral bone loss (p=0.01) and
marginally more pus formation in HIV-positive patients with TB of the spine. This is a
direct opposite to the findings of other researchers who reported on this subject.® 7 All
report that there is more bone loss in HIV-negative patients. Anley explained their findings
by suggesting that this is due to repression of the type IV hypersensitivity reaction, where
there is decreased cytokine production and thus less bone formation. The other authors

simply cited the reasons given by Anley?.

Both South African studies® ® were retrospective studies with data collected during the
period when anti-viral medication was not available to the public sector in South Africa.
In this study, at the time of surgery, 70% of the HIV-positive patients had a viral load of
less than detectable, thus showing good control of the HIV infection. Furthermore, our
findings are supported by literature on the pathology of Tuberculosis of the spine. Izawa®
has shown that there is increased RANK-L activity, which is mediated by cytokines,
especially TNF-a. He mentions that in severe pulmonary disease there is an intense

immune reaction that causes increased destruction of lung tissue. He extrapolates that
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this intense immune reaction is the cause for the increased bone destruction in HIV.
Bezuidenhout® examined tissue from HIV-positive and HIV-negative pulmonary TB
patients. She found that in HIV-positive patients there were more necrotic granulomas,
decreased macrophages leading to poor granuloma formation, and that there was close

association between TNF-a and tissue necrosis. Both these studies support our results.

The clinical significance of this finding is that if there is more pus in the HIV-positive
patients, it suggests that we can modify the surgical procedure in these patients by only
doing a wide costo-transversectomy to remove the pus and stabilize the spine posteriorly,
without having to do the extensive Hong Kong procedure.® This approach in HIV -positive

patients will improve the morbidity associated with surgery for TB of the spine.

Rajasekaran! writes that the real pathology in this disease will be found by examining
the tissue at the site of the disease, that is examine the granuloma in TB of the spine. For
that reason, we examined the granulomas histologically and immunologically to see if

there are any differences between the two groups of patients.

The granulomas were graded according to their cellularity and on presence of necrosis.
There is no granuloma pattern that is specific to HIV-negative and HIV-positive patients.
This finding is in keeping with the findings of other authors as well.'? Diedrich, in a
systematic review addressing this subject, concludes that there is marked heterogeneity
in the granulomas and that it is difficult to ascribe one pattern to HIV-positive
granulomas.*®* We also found no statistically significant difference between the expression
of the cytokine TNF-a and the HIV status of the patients. Furthermore, although there is
a rather marginal suggestion that the poorly formed granulomas have less TNF-a, the

relationship is not statistically significant. This study is therefore not conclusive in showing
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the immunologic basis of our findings of more bone destruction in HIV-positive patients.
The study is also not conclusive on the use of the cytokine TNF-a in host directed
therapies. A study with a larger sample size might shed more light. Also, perhaps other

cytokines will behave differently.

Lastly, we looked at the whole genome sequencing to explore its utility in TB of the spine
and specifically to see if it can tell us if the bacilli that cause TB in the spine are the same
bacilli we find in pulmonary TB or they different mutants. We have not been able to find
any mutants among these isolates that are specific to the spine isolates. Other authors
working in this field have also not been able to do so.'* The interesting finding in this study
is that there are some genes with unknown function. It could be that some of these genes
are responsible for some of the characteristics of the spine bacilli, like the ability to survive
in the hypoxic environment of the spine. We have cultivated some interest at National
Institute for Communicable Diseases and as such, more work will be done on these spine

isolates.

We have shown that in South Africa, the mycobacterial strains causing TB of the spine
are the same strains that cause Pulmonary TB . The lineage 2 East- Asian (Beijing) type
is the most predominant at 47%. This is similar to the strains causing pulmonary TB in
South Africa. > ¢, We have shown that WGS is useful in detecting drug resistance. Drug
resistance in TB of the spine is a big cause of mortality.” Its incidence in South Africa is

estimated at 4.0%.18 19,

Orthopaedic surgeons are generally poor at monitoring drug resistance. In TB of the
spine, the main cause of the drug resistance is prolonged drug ingestion by patients who

come from poor socio-economic environments, who usually cannot afford even the
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transport to get to the treatment centres. It is therefore important that we diagnose drug
resistance and add it to our protocol of treatment of TB of the spine. 17?° In this series
WGS has helped us diagnose one MDR-TB patient whom we missed when using our
normal phenotypic drug testing. This gives us a diagnosis of MDR -TB of 4.7%.
Unfortunately, even with WGS, MDR-TB of the spine can only be diagnosed after the
bacteria have been cultured. There are moves to do WGS directly on the clinical
specimen, ie sputum in pulmonary TB. This will speed up the diagnosis of drug resistance.
Unfortunately, the process is currently quite costly, but it will eventually come to be a

clinical tool in TB of the spine one day.

In summary, this research thesis has shown us that:

1. HIVinfection in TB of the spine patients in South Africa has increased to 70%. This
is in keeping with the global increase in HIV infections

2. Contrary to the current literature, there is more bone destruction in HIV-positive
patients and marginally more pus formation. This finding will enable us to modify
the surgical treatment for HIV-positive patients to the surgically less traumatic
procedure of draining the pus and decompression, without having to do extensive
debridement.

3. It is important do whole spine MRI when investigating HIV-positive patients with
TB of the spine, so that we do not miss skip lesions.

4. Histology and immunology studies do not show a specific pattern that can be

attributed to the HIV status of the patient.
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. WGS will be a useful tool in early detection of MDR-TB once it becomes available
in clinical medicine.

. The strains of M. tuberculosis causing disease in the spine are the same as those
causing pulmonary TB in South Africa.

. We have not been able to find any mutations responsible for the bacilli settling in

the spine, but this study points to the area in where more work needs to be done.
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APPENDICES
Appendix A: ASIA score chart

INTERNATIONAL STANDARDS FOR NEUROLOGICAL Palont Nosse DaleTime of Exam
AS*R CLASSIFICATION OF SPINAL CORD INJURY IS(;.S - -
MOTOR SENSORY SENSORY MOTOR
KEY SENSORY POINTS KEY SENSORY POINTS
C2 C2
C3 C3
C4 c4
Eibow flexors C5 ﬂ C5 Ebow fexors
UER Wrist extensors C6 A C6 Wrist extensors UEL
(Upper Extremity Right) 5 extensors C7 " C7 Elbow extensors ~ (Upper Extremity Left)
Finger flexors C8 C8 Finger flexors
Finger abductors e fnges T4 T1 Finger abductors fiee finges)
Comments (Nor-key Musce? Raason for NT? Pain7) T2 2 MOTOR
3 13 (SCORING ON REVERSE SIDE)
i\ o | TR rmremm—
15 15 1 = pafpatie or vistie contraction
2. JcOve movement, grawty edminated
T6 T6 3 = actwe movement, aganst grawty
17 17 4 = actve movament, aains! some resistance
5 = acive movement, apainst A resistnce
T8 T8 5* = narmal conectad for pandsuse
Tg -'-9 NT = ot testable
T10 T10 SENSORY
T ™ (SCORING ON REVERSE SIDE)
i i I
Hip flexors L2 L2 Hip flexors
LER Knee extensors L3 L3 Knee extensors LEL
(Lower Extremity Right)  Anke dorsifiexors L4 L4 Anke dorsifiexors  (Lower Extremity Left
Long toe extensors LS L5 Long toe extensors
Ankle plantar flexors $1 S1 Ankde plantar flexors
S2 s2
(VAC) Voluntary Anal Contraction 53 8 (DAP) Deep Anal Pressure
$4-5 | |
M}D [S— $S (Yes/No)
msnrmms| | | I I ] | |I.£FTTOTALS
(MAXMUM)  (50)  (56) (56) (56) (56) (50)  (MAXIMUM)
MOTOR SUBSCORES SENSORY SUBSCORES
Ver[_Jeve [ J=vemsrome [ ] wr[_Jewe [ Jwemsrom [ ] o[ Jewm [ J=urom[ ] wa[ Jee[ |=rerom[ ]
MAX (25) (25) (50) MAX (25) (25) (50) MAY (56) (56) (112) MAX (56) (56) (112)
NEUROLOGICAL R L NEUROLOGICAL 4. COMPLETE OR INCOMPLETE? (i compiete iories o) R L
LEVELS  r.sewsorv[_ [ ] %EVELOFMY: (ncanpiets = Any senscry o motor ction 0 S4-5 ZONE OF PARTIAL sensory[_ ][]
Sipe | Slorchmstiator o moroR[_J ) L) 5. ASIA IMPAIRMENT SCALE (AiS) | PRESERVATION  moror[—_ ][]
This form may be copied freely but shouid not be altered without permission from the American Spinal Injury Association. wevis
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Appendix B: Informed Consent Document

Name of Patient:

Hospital: ---------------—-m e

Hospital Number:

Date of Birth: /Age:

Gender:

Contact number: or

Research Number:

Title: Tuberculosis of the spine in HIV positive and negative patients: immune factors in

local distribution of the disease.

Principal Investigator: Prof M Ngcelwane.

Local investigator atthe site..................ocool,

About this form:

This form gives you important information about a research study. Please read it carefully.
In addition to you reading it, one of our staff members will explain it to you and will be able

to answer any questions you may have about the study.
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If you are willing to participate in the study, you will be requested to sign this form.

Introduction to the research study.

TB of the spine is caused by gems that infect the bone and destroys the bone of the spine.
It also causes formation of pus around the spinal cord. The pus and the destroyed bone
compress the spinal cord and make the patient unable to move the lower limbs and thus

unable to walk. In other words, the patient gets paralysed.

Purpose of the research project.

The extent of destruction on the bone and pus formation differs from person to person.
We think this bone destruction and pus formation is more extensive in people who are co-

infected with HIV. We also know that the body tries to fight the spread of the disease.

In this research we are trying to find out how the body contains the disease, ie. how it it
controls the extent of destruction of bone and pus formation. We are particularly

interested in the effect of HIV infection in the distribution of the disease.

The reason you are being chosen for this study is that you have been diagnosed with TB

of the spine and you will be treated by having an operation to your spine.

Procedure:

Your treating doctors have decided that they will treat you by operating on your spine. In
this study we will take blood for tests to see how strong your body in fighting infection is.
We will also take the dead bone and pus for additional tests that will help us to find out

the cause of the extent of destruction of bone and formation of pus.
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Benefits of the study.

The benefits of the study is that it will allow doctors to know how the body contains TB
infection in patients with and without HIV infection. We hope that the tests we have done
will be able to help in developing new medicines that may shorten the length of time

patients with TB spine have to take medication.
Risks and discomfort.

There are no extra risks to you in taking part in the study. We normally will take blood
from you before we do an operation to the spine. We will take an extra tube of blood for

the tests we want to do. You will not feel that an extra 5 cc of blood has been taken.

In theatre, we normally remove all the dead bone and pus, and take it for tests to prove
that it is indeed TB that is causing the disease. In this study, instead of throwing away the
extra dead bone and pus, we will send it for more tests to help find out how your body

has been fighting the infection.

The procedures you will be subjected to are therefore the same as when you would be

having the operation without the study being done.
Alternatives to participation.

If you do not want to participate in the study, your treatment will not be affected. The
treatment of operation that has been described to you by your doctors will continue. The
only difference is that they will not do the extra tests from the blood and the dead bone

and pus.
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Refusal or withdrawal from the study.

You may withdraw from the study at any time, it will not affect your treatment.

How long will | take part in this study?

After the specimens have been taken in theatre and the operation is over, the study is
over for you. You will then have the follow-up examination following a spine operation

every 3 months for a year.

Confidentiality

You will be allocated a research number. We will take all measures to protect your privacy
when participating in the research. All information is kept in secure place. Only the
principal researcher will know about the results that are specific to you. The results of the

study will be published in medical literature, but there will be no reference to your person.

Request for more information.

You may ask any questions about the study or discuss participation at any time.

The people to ask is the specialist who is discussing this research with you. He/she is

the specialist in your hospital who is the investigator.

You may also elect to ask the principal investigator, Prof M Ngcelwane from the
University of Pretoria, who is contactable at 021 354 2851 or at

Mthunzi.ngcelwane@up.ac.za.

Injury statement.
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There is no risk of injury to yourself. The blood we will be taking is as we do for the
operation. You will feel some pain from the needle prick, which is the same prick you
will have had for taking preoperative blood. The tissue we are taking for the research is

the tissue we would otherwise be throwing away.

The risks that are there are those related to any spine operation, which would be the
same as when you are not taking part in the study. These risks will have been

discussed by the specialist in your hospital.

What are the possible benefits for being in the study?

There will be no benefits to yourself really, but the research results will add more
valuable information in the medical treatment of TB of the spine. It will help us
understand how the disease spreads to destroy more bone and compress spinal cord.
This may help us find other medicines that we can use together with TB medication to
shorten the time it takes to use TB medication. Future patients with TB spine may stand

to benefit from your participation.

We request your permission to take the dead tissue that is removed during the
operation for further examination to find more about TB spine, and to take blood to

examine for further tests.

Please tick one below.

Granted/Agree Not Granted/Disagree
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Statement of person giving consent

| have read this consent form. The consent form has also been explained to me.

This research study has been explained to me, including risks and benefits.

The opportunity to ask question relating to the research was offered. | give my consent

to participate in this study.

| also participate with the understanding that my confidentiality will be protected.

Signature of participant Date:

Contact:

Signature of witness Date:

Contact:

Statement of the investigator.:

| have explained the research to the study subject

| have answered all questions about this research study to the best of my ability.

Investigator: Date:
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Appendix C: Biostatistician’s letter

M RCX. BIOSTATISTICS UNIT
S

Date: 19/06/2018

LETTER OF CLEARANCE FROM THE BIOSTATISTICIAN

This letter is to confirm that the student, with the Name(s) Mthunzi V Ngcelwane , a PhD candidate at
Department of Orthopedics, University of Pretoria and Steve Biko Academic Hospital discussed the
Project with the title “TUBERCULOSIS OF THE SPINE IN HIV POSITIVE AND NEGATIVE
PATIENTS: IMMUNE FACTORS IN LOCAL SPREAD OF THE DISEASE” with me.

I hereby confirm that I am aware of the project and also undertake to assist with the Statistical analysis
of the data generated from the project.

This is a prospective study to determine the immune factors responsible for wider spread of tuberculosis
of the spine in HIV positive patients. The primary aim is to define the immune factors responsible for
the destruction of the tissue at the local site of infection in TB spine in HIV positive and negative
patients. The project consists of several phases/hypotheses which require use of descriptive summaries
and presentation of proportions and associated 95% confidence interval for HIV positive and HIV
negative participants. Comparison of proportions using independent t-test will be undertaken between
the two groups in with respect to the series of hypotheses of interest and for types of tests. Thereafter,
multivariable logistic regressions may be used to identify the factors influencing. Stata 15 will be the
tool to be used for the analysis.

SAMPLE SIZE

No prevalence figure is available for a formal sample size calculation. It is recommended that the Researcher
uses a window period of 9 — 12 months for the recruitment of participants that meet the inclusion criteria
anticipating that a minimum of 30 — 45 participants/arm in order to undertake the research.
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New Application

Ethics Reference No.: 73/2019
Title: Tuberculosis of the Spine in HIV negative and HIV positive patients: Immune and pathogen-related
factors in the local distribution of the disease

Dear Prof MV Ngcelwane

The New Application as supported by documents received between 2019-02-18 and 2019-03-27 for your research,
was approved by the Faculty of Health Sciences Research Ethics Committee on its quorate meeting of 2019-03-27.

Please note the following about your ethics approval:
e Ethics Approval is valid for 1 year and needs to be renewed annually by 2020-03-28.
e Please remember to use your protocol number (73/2019 ) on any documents or correspondence with the
Research Ethics Committee regarding your research.
e Please note that the Research Ethics Committee may ask further questions, seek additional information,
require further modification, monitor the conduct of your research, or suspend or withdraw ethics approval.

Ethics approval is subject to the following:

e The ethics approval is conditional on the research being conducted as stipulated by the details of all
documents submitted to the Committee. In the event that a further need arises to change who the
investigators are, the methods or any other aspect, such changes must be submitted as an Amendment for
approval by the Committee.

We wish you the best with your research.

Yours sincerely

e

Dr R Sommers
MBChB MMed (Int) MPharmMed PhD
Deputy Chairperson of the Faculty of Health Sciences Research Ethics Committee, University of Pretoria

The Faculty of Health Sciences Research Ethics Committee complies with the SA National Act 61 of 2003 as it pertains to health research and the
United States Code of Federal Regulations Title 45 and 46. This committee abides by the ethical norms and principles for research, established by
the Declaration of Helsinki, the South African Medical Research Council Guidelines as well as the Guidelines for Ethical Research: Principles
Structures and Processes, Second Edition 2015 (Department of Health)
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