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Abstract: Tuberculosis (TB) and acquired immunodeficiency syndrome (AIDS) are prevalent infectious diseases that continue to pose
a significant global health burden. The co-infection of mycobacterium tuberculosis and human immunodeficiency virus (HIV)
represents a substantial public health challenge, particularly in developing nations. In this study, we present an exceptional case of
spinal tuberculosis complicated by HIV infection, which exhibited relapse post-surgery necessitating reoperation, along with the
emergence of drug resistance. The first operation was lumbar lesion removal, decompression, internal fixation, and bone graft fusion
assisted by lumbar discioscopy. The second operation was ultrasound-guided puncture and drainage of right psoas major abscess. The
management of patients with HIV/TB co-infection demands specific considerations regarding medication regimens, surgical interven-
tions, and nursing care. However, limited experience exists in treating such individuals, thus further research is imperative to enhance
our understanding of HIV/TB co-infection.
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Introduction

Following infection with mycobacterium tuberculosis (MTB) in humans, it can be classified into two distinct states:
latent tuberculosis infection (LTBI) and active tuberculosis (TB).! HIV infection represents the most significant
independent risk factor for LTBI progression to active TB, thereby augmenting the likelihood of reactivation of latent
infection by 20-fold.> Concurrently, TB also serves as a prevalent opportunistic infection and plays a crucial role in
determining disease progression among patients with HIV.> HIV/MTB co-infection represents a significant public health
concern.” The intricate interplay between HIV and MTB fosters the progression of their respective diseases, necessitating
specific approaches for diagnosis and treatment.” Spinal tuberculosis patients with concomitant HIV infection exhibit
compromised immune status, accelerated disease advancement, and heightened susceptibility to multidrug-resistant
tuberculosis (MDR-TB) as well as extensively drug-resistant tuberculosis (XDR-TB), often warranting surgical
intervention.® In this study, we present a rare case of postoperative recurrence of spinal tuberculosis in a patient living
with HIV, leading to the need for secondary surgery. Notably, drug resistance has emerged during treatment. To our
knowledge, this is the first reported case of postoperative recurrence of these two concurrent infections resulting in
reoperation in the literature.

Case Presentation

A 59-year-old male patient had low back pain without obvious cause for nearly one year, which was aggravated during
activities, accompanied by intermittent fever, night sweat, and fatigue. He presented to a local tuberculosis hospital with
a suspicion of “lumbar tuberculosis” and was given anti-tuberculosis treatment: isoniazide 300 mg (po qd), rifampicin
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450 mg (po qd), ethambutol 750 mg (po qd), streptomycin 750 mg (im gd). At this time, Mycobacterium susceptibility
test showed sensitivity to all types of anti-TB drugs. The patient continued to have low back pain. For further treatment,
he visited the orthopedics outpatient of our hospital, we considered lumbar tuberculosis, and recommended surgical
treatment. This patient contracted HIV five years ago from homosexual intercourse. Early screening blood viral load is
129,800 copies/mL, then began to receive antiviral treatment (ART): lamivudine/tenofovir/efavirenz, drug regimen did
not change in five years. The blood viral load dropped to undetectable levels 10 months after ART and remained at this
level at annual viral load screening. CD4' T lymphocyte count fluctuated between 200-300 cells /ul.

On physical examination, the patient had a limp gait with tenderness and percussion in the spinous processes of
lumbar 1-3 and paravertebral regions, without radiation to the lower limbs. The muscle strength of each muscle group of
both lower limbs was grade 5. The active and passive movements of the lumbar spine were obviously limited. The active
range of motion of the lumbar spine: forward flexion (10°), backward extension (20°), left flexion (10°), right flexion
(20°), left rotation (10°), right rotation (20°). Bilateral straight leg raising test and strengthening test were negative,
bilateral femoral nerve pull test was negative, bilateral knee tendon reflex and Achilles tendon reflex were normal, and
bilateral Babinski sign was negative. Laboratory tests were as follows: C-reactive protein 11.9mg/L, erythrocyte
sedimentation rate 38.00mm/h, CD4+T lymphocyte count 219 cells /ul, and albumin 33.0g/L.

Preoperative lumbar X-ray showed uneven density and narrowing of the L2/3 intervertebral space (Figure 1A and B).
Lumbar CT and enhanced MRI showed cavities and osteolytic destruction in L2/3 with multiple irregular sequestrum, the
paravertebral abscess was large and prominent. Subsequently, the patient underwent lumbar focus debridement, decom-
pression, internal fixation, and bone graft fusion under general anesthesia (Figure 1C—H). The operation was successful,

Figure | X-ray images showed uneven density and narrowing of the L2/3 intervertebral space (A and B). CT showed a cavity in the L2/3 segment of the vertebra, bone
destruction involving most of the vertebra, and multiple irregular sequestrum (red arrow) within the lesion (C and D), Sagittal MRI showed vertebral body and intervertebral
disc low T1 signal and high T2 signal. After enhancement, the abscess wall was significantly enhanced (E-H).
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anti-tuberculosis and anti-viral therapy was continued after the operation. The X-ray reexamination on the third day after
operation showed that the internal fixation was firm and the position of the fusion cage was satisfactory. (Figure 2) He
was discharged 20 days later.

Four months after operation, the patient was found that the incision scar was swollen, with ulceration and pus
(Figure 3), and was hospitalized again. Physical examination revealed a 15cm long longitudinal surgical scar in the
middle of the waist, with a Imm diameter tear at the lower end of it, yellowish green pus flowed out around the extrusion.
The reexamination showed the formation of bilateral psoas abscess, central liquefaction necrosis, abnormal soft tissue
density shadow under the lower back, considering inflammatory lesions, and local sinus formation. (Figure 4) After
discussion with the general practitioner, the patient could be treated with ultrasound-guided puncture and drainage of pus
(Figure 5), followed by surgical evacuation.

All the operations were successful. After regular dressing change and observation of the incision, the wound healed
smoothly and the patient was discharged. During the follow-up, it was learned that the patient was resistant to rifampin
and isoniazid in the tuberculosis drug resistance test in the local hospital, and he was advised to change to oral rifapentine
and prothionamide. So far, he has not relapsed and is living well.

Discussion

Due to the immune function defect, people living with HIV are more likely to suffer from TB after contact MTB, and TB
will rapidly deteriorate and spread.” In particular, patients who do not receive ART and have a very low CD4 count are
very susceptible to extrapulmonary tuberculosis under the continuous attack of HIV on the immune system. Lymphoid
tuberculosis, intestinal tuberculosis, bone tuberculosis, urinary system tuberculosis, tuberculous peritonitis, tuberculous
meningitis are common extrapulmonary tuberculosis.® However, HIV infection combined with spinal tuberculosis is
relatively rare, especially the patient also underwent secondary surgery for spinal tuberculosis recurrence, and there is no
relevant report in the world.

Spinal tuberculosis can occur at any age, more common in young adults over 25 years old and children under 15 years
old. It mostly occurs in the thoracolumbar spine.’ If spinal tuberculosis is not treated in time, it will cause spinal cord
compression and lead to paraplegia, which will greatly affect the quality of life of patients. Anti-tuberculosis drug
therapy is the fundamental treatment of spinal tuberculosis.'” On the basis of paying attention to rest and strengthening

Figure 2 X-ray examination was performed on the third day after operation. The results showed that the internal fixation was firm and the position of the fusion cage was
satisfactory.
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Figure 3 A mass at the incision site developed and ruptured at 4 months after operation.

\

Figure 4 Lumbar CTand MRI: bilateral psoas major abscess formation, center liquefaction necrosis. Abnormal signals in the subcutaneous soft tissue of the lower back were
considered inflammatory lesions and local sinus formation.

nutrition, chemotherapy should run through the whole process of treatment.'' At the same time, the principle of “Early”,
“Regular”, “Whole course”, “Combined” and “Appropriate amount” should be followed.'* Due to the special pathology
of spinal tuberculosis, the blood supply of the lesion is poor and the drug concentration in the bone tissue is low."* At
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Figure 5 Ultrasound-guided right psoas major catheter drainage.

present, the standard chemotherapy regimen is used for the treatment of spinal tuberculosis - 3SHRE/15HRE or 6SHRE/
12HRE."* However, HIV co-infection with TB makes the selection of drugs more challenging: 1) There are interactions
between anti-HIV drugs and anti-TB drugs, such as the interaction between rifampicin and protease inhibitors and non-
nucleoside antiviral drugs, which will reduce the effective plasma concentration of the latter, so rifampicin should be
replaced by ribbutin. 2) Concomitant antiviral and anti-TB therapy may reduce treatment compliance and increase
adverse drug reactions. 3) The concomitant treatment of two diseases increases the drug burden of patients.'> In addition,
the emergence of MDR-TB and XDR-TB is a wake-up call that the standard empirical treatment regimen is not
appropriate for drug-resistant TB, as in this case, the patient developed resistance to rifampin and isoniazid.'® We
recommend that drug susceptibility testing be performed as soon as possible in patients with spinal tuberculosis. Doctors
select second-line drugs and formulate individualized chemotherapy regimens according to the results of drug sensitivity
test. Early detection and effective treatment are the key to the treatment of drug-resistant tuberculosis.

The postoperative recurrence of spinal tuberculosis should be avoided by clinicians.'” The risk factors of recurrence included
poor nutritional status, no standardized anti-tuberculosis treatment before and after operation, incomplete debridement of lesions
during operation, no early detection and treatment of postoperative effusion, poor spinal stability after operation, and no timely
detection of drug resistance.'® The experience in the diagnosis and treatment of recurrent spinal tuberculosis emphasizes that the
lesion should be removed under a relatively wide field of vision, and various angles of curettage, pressure irrigation or negative
pressure aspiration should be used to remove the lesion as far as possible. We do not recommend removing a large amount of
bone for complete removal of the lesion. If the vertebra is only partially destroyed, some sclerotic bone can be preserved. At the
same time, the tolerance and compliance of patients taking anti-tuberculosis drugs should be evaluated on a monthly basis.
Regular anti-tuberculosis drug chemotherapy is the main line of the whole treatment of spinal tuberculosis.

To avoid TB infection in HIV patients and increase the disease burden, TB screening should be carried out in key
populations in time: (D) All newly diagnosed HIV/AIDS patients should receive TB screening; (2) AIDS patients with
CD4 cell count < 200/uL; 3 HIV/AIDS patients with recurrent/ongoing TB should be screened for TB annually.'
Screening methods including whether there is any related clinical symptoms: fever, cough, hemoptysis, night sweats,
chest pain, swollen lymph nodes, fatigue, difficulty in breathing, etc; If there are related symptoms, sputum smear,
sputum culture, imaging examination, enlarged lymph node biopsy should be performed to exclude the possibility of
active tuberculosis, and to identify the presence of non-tuberculous mycobacterial infection.?’

There are also limitations in this case. Since our hospital did not have the conditions to carry out Mycobacterium
susceptibility test at that time, the drug resistance information of this patient was only from the examination in other
hospitals, including the first visit and follow-up. It is also alarming that samples taken during the first operation were not
tested for drug susceptibility. We do not know the exact time of development of resistance, which is not conducive to
disease surveillance. In fact, after each discharge, we remind the patient to get tested once a month at a local hospital that
can do Mycobacterium susceptibility test. Unfortunately, the patient did not follow through.

In summary, HIV co-infection with spinal tuberculosis is uncommon, but it can be extremely harmful if poorly
treated. The treatment of these patients has unique requirements in many aspects such as surgery, medicine and nursing.
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In the future, standardized anti-tuberculosis drug treatment, adequate antiviral therapy, surgical treatment and enhanced

recovery after surgery (ERAS) concept are indispensable in the face of this type of patients with co-infection.
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