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Hashimoto T, Ako J, Nakao K, Ozaki Y, Kimura K, Noguchi T, Yasuda S, Suwa S, 
Fujimoto K, Nakama Y, Morita T, Shimizu W, Saito Y, Hirohata A, Morita Y, InoueT, 
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Okamura A, Uematsu M, Hirata K, Tanabe K, Shibata Y, Owa M, Tsujita K, 
Funayama H, Kokubu N, Kozuma K, Uemura S, Toubaru T, Saku K, Oshima S, 
Nakai M,Nishimura K, Miyamoto Y, Ogawa H, Ishihara M; J-MINUET 
investigators.Pre-Procedural Thrombolysis in Myocardial Infarction Flow in 
Patients withST-Segment Elevation Myocardial Infarction. Int Heart J. 2018 Sep 
26;59(5):920-925. doi: 10.1536/ihj.17-518. Epub 2018 Aug 29. PubMed PMID: 
30158385. 
 
Okuno S, Ishihara T, Iida O, Asai M, Masuda M, Okamoto S, Nanto K, Kanda T, 
Tsujimura T, Matsuda Y, Takahara M, Uematsu M, Mano T. Association of 
Subclinical 
Intrastent Thrombus Detected 9 Months After Implantation of 2nd-Generation 
Drug-Eluting Stent With Future Major Adverse Cardiac Events - A Coronary 
Angioscopic Study. Circ J. 2018 Aug 24;82(9):2299-2304. doi: 
10.1253/circj.CJ-18-0098. Epub 2018 Jul 3. PubMed PMID: 29973431. 
 
Kanda T, Uematsu M, Fujita M, Iida O, Masuda M, Okamoto S, Ishihara T, Nanto 
K, Tsujimura T, Matsuda Y, Okuno S, Mano T. A novel predictor of clinical 
outcomes in patients with heart failure with preserved left-ventricular ejection  
fraction: a pilot study. Heart Vessels. 2018 Dec;33(12):1490-1495. doi: 
10.1007/s00380-018-1211-8. Epub 2018 Jun 22. PubMed PMID: 29934800. 
 
 Horiuchi Y, Aoki J, Tanabe K, Nakao K, Ozaki Y, Kimura K, Ako J, Yasuda S, 
Noguchi T, Suwa S, Fujimoto K, Nakama Y, Morita T, Shimizu W, Saito Y, Hirohata 
A, Morita Y, Inoue T, Okamura A, Uematsu M, Hirata K, Shibata Y, Nakai M, 
Nishimura K, Miyamoto Y, Ishihara M; J-MINUET investigators. A High Level of 
Blood Urea Nitrogen Is a Significant Predictor for In-hospital Mortality in 
Patients with Acute Myocardial Infarction. Int Heart J. 2018 Mar 
30;59(2):263-271. doi: 10.1536/ihj.17-009. Epub 2018 Feb 20. PubMed PMID: 
29459576. 
 
Ishihara T, Awata M, Iida O, Fujita M, Masuda M, Okamoto S, Nanto K, Kanda T,  
Tsujimura T, Uematsu M, Mano T. Satisfactory arterial repair 1 year after 
ultrathin strut biodegradable polymer sirolimus-eluting stent implantation: an 
angioscopic observation. Cardiovasc Interv Ther. 2019 Jan;34(1):34-39. doi: 
10.1007/s12928-018-0510-4. Epub 2018 Jan 15. PubMed PMID: 29335827. 
 
Kanda T, Masuda M, Fujita M, Iida O, Okamoto S, Ishihara T, Nanto K, Sunaga 
A, Tsujimura T, Matsuda Y, Ohashi T, Uematsu M. Comparison of the origin and 
coupling interval between ectopy with and without atrial fibrillation initiation. 
J Cardiol. 2018 Jan;71(1):59-64. doi: 10.1016/j.jjcc.2017.06.002. Epub 2017 Jul 
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13. PubMed PMID: 28712522. 
 
Nishida H, Abe H, Fukushima T, Horiuchi K, Nakamura M, Ohashi T, Iida Y, 
Toriyama C, Kosugi S, Ozaki T, Kato T, Shinouchi K, Mishima T, Awata M, Date M, 
Ueda Y, Uematsu M, Koretsune Y: Combinations of Mitral Annulus and Aortic 
Valve Calcifications Detected by Echocardiography Predict the Severity of Coronary 
Artery Calcification and Reflect Systemic Inflammation. (Japanese Society of 
Echocardiography Distinguished Abstract Award for Overseas Congress) 

Circulation  2018;138:A15629 2018 11 5  
 
Shinouchi K, Ueda Y, Kato T, Nishida H, Ozaki T, Kosugi S, Iida Y, Toriyama C, 
Ohashi T, Nakamura M, Fukushima T, Horiuchi K, Mishima T, Abe H, Awata M, 
Date M, Uematsu M, Koretsune Y: Relation of Chronic Total Occlusion to 
In-Hospital Mortality in the Patients with Sudden Cardiac Arrest Due to Acute 
Coronary Syndrome. Am J Cardiol PII: S0002-9149(19)30322-4. DOI: 
https://doi.org/10.1016/j.amjcard.2019.02.059 2019 2 21  
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Yasumura K, Abe H, Iida Y, Kato T, Nakamura M, Toriyama C, Nishida H, Idemoto A, 
Shinouchi K, Mishima T, Awata M, Date M, Ueda Y, Uematsu M, Koretsune Y: A New 
Prognostic Indicator in Patients with Acute Decompensated Heart Failure Including 
both Ambulatory and Nutritional Statuses. ESC2018 Munich 2018 8 28  
 
Kosugi S, Awata M, Abe H, Mishima T, Shinouchi K, Kato T, Nishida H, Iida Y, Ohashi 
T, Toriyama C, Nakamura M, Fukuashima T, Horiuchi K, Date M, Uematu M, Koretsune 
Y, Ueda Y: One and A Half Months After the Implantation of Drug-Coated Stent at the 
Culprit of Acute Coronary Syndrome. TCT2018 San Diego 2018 9 21  
 
Awata M, Abe H, Mishima T, Shinouchi K, Kato T, Nishida H, Ozaki T, Iida Y, 
Toriyama 
C,NakamuraM,KosugiS,OhashiT,DateM,UematsuM,KoretsuneY,UedaY:VeryEarlyPhas
e Neoatherosclerosis in Everolimus-Eluting Stent:  Angioscopic Finding in Patient. 
TCT2018 San Diego 2018 9 21  
 
Nishida H, Abe H, Fukushima T, Horiuchi K, Nakamura M, Ohashi T, Iida Y, Toriyama 
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C, Kosugi S, Ozaki T, Kato T, Shinouchi K, Mishima T, Awata M, Date M, Ueda Y, 
Uematsu M, Koretsune Y : Combinations of Mitral Annulus and Aortic Valve 
Calcifications Detected by Echocardiography Predict the Severity of Coronary Artery 
Calcification and Reflect Systemic Inflammation. AHA2018  Chicago 2018 11
10  

 
Idemoto A, Abe H, Nakamura M, Iida Y, Toriyama C, Ozaki T, Nishida H, Kato T, 
Shinouchi K, Mishima T, Awata M, Date M, Ueda Y, Uematsu M, Koretsune Y: 
Differential Impact of Echocardiographic Inferior Vena Cava Measurements on 
Prognosis in Patients with Acute Decompensated Heart Failure: Comparison with 
Preserved and Reduced Left Ventricular Ejection Fraction. AHA2018 Chicago 2018
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Nishida H, Abe H, Fukushima T, Horiuchi K, Nakamura M, Ohashi T, Iida Y, Toriyama 
C, Kosugi S, Ozaki T, Kato T, Shinouchi K, Mishima T, Awata M, Date M, Ueda,Y, 
Uematsu M, Koretsune Y: Improvement of Left Ventricular Function by Amino Acid 
Replenishment in Hemodialysis Patients with Reduced Left Ventricular Ejection 
Fraction. 83 2019 3 29  
 
Nishida H, Abe H, Fukushima T, Horiuchi K, Nakamura M, Ohashi T, Iida Y, Toriyama 
C, Kosugi S, Ozaki T, Kato T, Shinouchi K, Mishima T, Awata M, Date M, Ueda Y , 
Uematsu M, Koretsune Y: In uence of Coronary Artery Calci cation on Left 
Ventricular Diastolic Dysfunction in Patients without History of Coronary Artery 
Disease. 83 2019 3 29  
 
Nakamura M, Abe H, Fukushima T, Horiuchi K, Iida Y, Toriyama C, Ohashi T, Ozaki T, 
Kosugi S, Nishida H, Kato T, Shinouchi K, Mishima T, Awata M, Date M, Ueda Y, 
Uematsu M:  Prognostic Impact Di�ers between Left and Right Ventricular 
Longitudinal Function in Patients with Heart Failure with Preserved Ejection Fraction. 

83 2019 3 30  
 
Toriyama C, Abe H, Nishida H, Fukushima T, Horiuchi K, Nakamura M, Ohashi T, Iida 
Y, Kosugi S, Ozaki T, Kato T, Shinouchi K, Mishima T, Awata M, Date M, Ueda Y, 
Uematsu M, Koretsune Y: Limitations of Left Ventricular Out ow Tract Velocity Time 
Integral as a Surrogate for Stroke Volume in Preserved Ejection Fraction. 83

2019 3 30  
Shinouchi K, Fukushima T, Horiuchi K, Nakamura M, Iida Y, Ohashi T, Toriyama C, 
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Ozaki T, Kosugi S, Nishida H, Kato T, Mishima T, Abe H, Awata M, Date M, Ueda Y, 
Uematsu M, Koretsune Y: Chronic Total Occlusion Dependent on Infarct-related Artery 
was Associated with In-hospital Mortality of Sudden Cardiac Arrest Acute Coronary 
Syndrome Patients. 83 2019 3 31  
 
Nishida H, Abe H, Fukushima T, Horiuchi K, Nakamura M, Ohashi T, Iida Y, Toriyama 
C, Kosugi S, Ozaki S, Kato T, Shinouchi K, Mishima T, Awata M, Date M, Ueda Y, 
Uematsu M, Korestune Y: Calci cations of Mitral Annulus and Aortic Valve by 
Echocardiography Predict the Severity of Coronary Artery Calci cation and Re ect 
Systemic In ammation. 83 2019 3 31
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of Echocardiographic Cardiac Contractibility Parameters: In-sights from 
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Patients with Preserved LVEF. 83 2019 3
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Arita H, Kinoshita M, Kawaguchi A, Takahashi M, Narita Y, Terakawa Y,Tsuyuguchi N, Okita Y, 
Nonaka M, Moriuchi S, Takagaki M, Fujimoto Y, Fukai J, Izumoto S, Ishibashi K, Nakajima Y, 
Shofuda T, Kanematsu D, Yoshioka E, Kodama Y, Mano M, Mori K, Ichimura K, Kanemura Y: 
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Lesion location implemented magnetic resonance imaging radiomics for predicting IDH and TERT 
promoter mutations in grade II/III gliomas. Sci Rep 8(1):11773 2018 8  
 
Okita Y, Shofuda T, Kanematsu D, Yoshioka E, Kodama Y, Mano M, Kinoshita M, Nonaka M, 
Nakajima S, Fujinaka T, Kanemura Y: Stereotactic image-based histological analysis reveals a 
correlation between (11)C-methionine uptake and MGMT promoter methylation in non-enhancing 
gliomas. Oncol Lett 16(2):1924-1930 2018 8  
 
Sasaki T, Fukai J, Kodama Y, Hirose T, Okita Y, Moriuchi S, Nonaka M, Tsuyuguchi N, Terakawa Y, 
Uda T, Tomogane Y, Kinoshita M, Nishida N, Izumoto S, Nakajima Y, Arita H, Ishibashi K, Shofuda 
T, Kanematsu D, Yoshioka E, Mano M, Fujita K, Uematsu Y, Nakao N, Mori K, Kanemura Y: 
Characteristics and outcomes of elderly patients with diffuse gliomas: a multi-institutional cohort study 
by Kansai Molecular Diagnosis Network for CNS Tumors. J Neurooncol 140(2):329-339 2018

11  
 
Fukuoka K, Kanemura Y, Shofuda T, Fukushima S, Yamashita S, Narushima D, Kato M, Honda-
Kitahara M, Ichikawa H, Kohno T, Sasaki A, Hirato J, Hirose T, Komori T, Satomi K, Yoshida A, 
Yamasaki K, Nakano Y, Takada A, Nakamura T, Takami H, Matsushita Y, Suzuki T, Nakamura H, 
Makino K, Sonoda Y, Saito R, Tominaga T, Matsusaka Y, Kobayashi K, Nagane M, Furuta T, Nakada 
M, Narita Y, Hirose Y, Ohba S, Wada A, Shimizu K, Kurozumi K, Date I, Fukai J, Miyairi Y, Kagawa 
N, Kawamura A, Yoshida M, Nishida N, Wataya T, Yamaoka M, Tsuyuguchi N, Uda T, Takahashi M, 
Nakano Y, Akai T, Izumoto S, Nonaka M, Yoshifuji K, Kodama Y, Mano M, Ozawa T, Ramaswamy 
V, Taylor MD, Ushijima T, Shibui S, Yamasaki M, Arai H, Sakamoto H, Nishikawa R, Ichimura K; 
Japan Pediatric Molecular Neuro-Oncology Group (JPMNG): Significance of molecular classification 
of ependymomas: C11orf95-RELA fusion-negative supratentorial ependymomas are a heterogeneous 
group of tumors. Acta Neuropathol Commun 6(1):134 2018 12  
 
B-3 
Fukuoka K, Kanemura Y, Shofuda T, Yamashita S, Honda-Kitahara M, Ichikawa H, Kohno T, Sasaki 
A, Hirato J, Hirose T, Komori T, Satomi K, Yoshida A, Takada A, Arai H, Sakamoto H, Nishikawa R, 
Ichimura K: Significance of molecular classification of ependymomas: C11orf95-RELA fusion-
negative supratentorial ependymomas are a heterogeneous group of tumors. 36
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2018    
A-0 
Shigemizu D, Miya F, Akiyama S, Okuda S, Boroevich KA, Fujimoto A, Nakagawa 
H,Ozaki K, Niida S, Kanemura Y, Okamoto N, Saitoh S, Kato M, Yamasaki M, 
Matsunaga T, Mutai H, Kosaki K, Tsunoda T: IMSindel: An accurate 
intermediate-size indel detection tool incorporating de novo assembly and gapped 
global-local alignment with split read analysis. Sci Rep 8(1):5608 2018 4

 
 
Zhu D, Osuka S, Zhang Z, Reichert ZR, Yang L, Kanemura Y, Jiang Y, You S, Zhang 
H, Devi NS, Bhattacharya D, Takano S, Gillespie GY, Macdonald T, Tan C, 
Nishikawa R, Nelson WG, Olson JJ, Van Meir EG: BAI1 Suppresses 
Medulloblastoma Formation by Protecting p53 from Mdm2-Mediated Degradation.

Cancer Cell 33(6):1004-1016.e5 2018 6  
 
Fujita Y, Kinoshita M, Ozaki T, Kitamura M, Nakatsuka SI, Kanemura Y, Kishima H. 
Enlargement of papillary glioneuronal tumor in an adult after a follow-up period of 
10 years: a case report. J Surg Case Rep 2018(6):rjy123 2018 6  
 
Arita H, Kinoshita M, Kawaguchi A, Takahashi M, Narita Y, Terakawa Y,Tsuyuguchi 
N, Okita Y, Nonaka M, Moriuchi S, Takagaki M, Fujimoto Y, Fukai J, Izumoto S, 
Ishibashi K, Nakajima Y, Shofuda T, Kanematsu D, Yoshioka E, Kodama Y, Mano M, 
Mori K, Ichimura K, Kanemura Y: Lesion location implemented magnetic resonance 
imaging radiomics for predicting IDH and TERT promoter mutations in grade II/III 
gliomas. Sci Rep 8(1):11773 2018 8  
 
Okita Y, Shofuda T, Kanematsu D, Yoshioka E, Kodama Y, Mano M, Kinoshita M, 
Nonaka M, Nakajima S, Fujinaka T, Kanemura Y: Stereotactic image-based 
histological analysis reveals a correlation between (11)C-methionine uptake and 
MGMT promoter methylation in non-enhancing gliomas. Oncol Lett
16(2):1924-1930 2018 8  
 
Hori I, Miya F, Negishi Y, Hattori A, Ando N, Boroevich KA, Okamoto N, Kato M, 
Tsunoda T, Yamasaki M, Kanemura Y, Kosaki K, Saitoh S: A novel homozygous 
missense mutation in the SH3-binding motif of STAMBP causing 
microcephaly-capillary malformation syndrome. J Hum Genet 63(9):957-963 2018

9  
 
Sasaki T, Fukai J, Kodama Y, Hirose T, Okita Y, Moriuchi S, Nonaka M, Tsuyuguchi 
N, Terakawa Y, Uda T, Tomogane Y, Kinoshita M, Nishida N, Izumoto S, Nakajima 
Y, Arita H, Ishibashi K, Shofuda T, Kanematsu D, Yoshioka E, Mano M, Fujita K, 
Uematsu Y, Nakao N, Mori K, Kanemura Y: Characteristics and outcomes of elderly 
patients with diffuse gliomas: a multi-institutional cohort study by Kansai 
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Molecular Diagnosis Network for CNS Tumors. J Neurooncol 140(2):329-339
2018 11  
 
Fukuoka K, Kanemura Y, Shofuda T, Fukushima S, Yamashita S, Narushima D, Kato 
M, Honda-Kitahara M, Ichikawa H, Kohno T, Sasaki A, Hirato J, Hirose T, Komori T, 
Satomi K, Yoshida A, Yamasaki K, Nakano Y, Takada A, Nakamura T, Takami H, 
Matsushita Y, Suzuki T, Nakamura H, Makino K, Sonoda Y, Saito R, Tominaga T, 
Matsusaka Y, Kobayashi K, Nagane M, Furuta T, Nakada M, Narita Y, Hirose Y, 
Ohba S, Wada A, Shimizu K, Kurozumi K, Date I, Fukai J, Miyairi Y, Kagawa N, 
Kawamura A, Yoshida M, Nishida N, Wataya T, Yamaoka M, Tsuyuguchi N, Uda T, 
Takahashi M, Nakano Y, Akai T, Izumoto S, Nonaka M, Yoshifuji K, Kodama Y, 
Mano M, Ozawa T, Ramaswamy V, Taylor MD, Ushijima T, Shibui S, Yamasaki M, 
Arai H, Sakamoto H, Nishikawa R, Ichimura K; Japan Pediatric Molecular 
Neuro-Oncology Group (JPMNG): Significance of molecular classification of 
ependymomas: C11orf95-RELA fusion-negative supratentorial ependymomas are a 
heterogeneous group of tumors. Acta Neuropathol Commun 6(1):134 2018
12  
 
Eino D, Tsukada Y, Naito H, Kanemura Y, Iba T, Wakabayashi T, Muramatsu F, 
Kidoya H, Arita H, Kagawa N, Fujimoto Y, Takara K, Kishima H, Takakura N: 
LPA4-Mediated Vascular Network Formation Increases the Efficacy of Anti-PD-1 
Therapy against Brain Tumors. Cancer Res 78(23):6607-6620 2108 12  
 
Tsuji O, Sugai K, Yamaguchi R, Tashiro S, Nagoshi N, Kohyama J, Iida T, Ohkubo T, 
Itakura G, Isoda M, Shinozaki M, Fujiyoshi K, Kanemura Y, Yamanaka S, Nakamura 
M, Okano H: Concise Review: Laying the Groundwork for a First-In-Human Study 
of an Induced Pluripotent Stem Cell-Based Intervention for Spinal Cord Injury.

Stem Cells 37(1):6-13 2019 1  
 
Yamasaki M, Kanemura Y: X-Linked Hydrocephalus. Textbook of Pediatric 
Neurosurgery Editors: Di Rocco, Concezio, Pang, Dachling, Rutka, James T. 
P.1-14 Springer International Publishing Copyright Holder Springer Nature 
Switzerland AG First Online: 2017 7  
 
A-4 

2 6
 

P.284-298 2018 12 26  
 
B-1 
Kanemura Y: Adoptive T-cell immunotherapy using autologous lymphokine-activated 
alpha beta T-cells improves Temozolomide-induced lymphopenia in patients with 
glioma. 22nd International Conference on Brain Tumor Research and Therapy, Bergen, 
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Norway, 2018 6 26  
 
Kanemura Y: New molecular marker and sub prognostic group. SIOP/PROS 2018 
Congress and PROS Educational day, Kyoto, Japan, 2018 11 15  
 
B-3 
Kanemura Y: Differentiation method of human iPS cells derived neurons and evaluation 
of their maturation level. 40 61

2018 9 6  
 
Fukuoka K, Kanemura Y, Shofuda T, Yamashita S, Honda-Kitahara M, Ichikawa H, 
Kohno T, Sasaki A, Hirato J, Hirose T, Komori T, Satomi K, Yoshida A, Takada A, Arai 
H, Sakamoto H, Nishikawa R, Ichimura K: Significance of molecular classification of 
ependymomas: C11orf95-RELA fusion-negative supratentorial ependymomas are a 
heterogeneous group of tumors. 36 2018

9 27  
 
Kanemura Y :"Pediatric invasive glioma DIPG""The molecular genetics 
of pediatric low-grade gliomas: Incidence, prognosis and response to therapy" 
Lecture:Cynthia E. Hawkins, 5 2018 9

28  
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RESEARCH ARTICLE Open Access

Clinical characteristics of HIV-1-infected
patients with high levels of plasma
interferon-γ: a multicenter observational
study
Dai Watanabe1,2* , Tomoko Uehira1, Sachiko Suzuki1, Erina Matsumoto1, Takashi Ueji1, Kazuyuki Hirota1,
Rumi Minami3, Soichiro Takahama3, Kimikazu Hayashi4, Morio Sawamura5, Masahiro Yamamoto3 and
Takuma Shirasaka1,2

Abstract

Background: Circulating interferon-γ (IFN-γ) concentration may be sustained at a high level regardless of the
initiation of antiretroviral therapy (ART) in some patients with HIV-1 infection. In the present study, we examined
the clinical characteristics of HIV-1-infected patients with high levels of plasma IFN-γ.
Methods: The study subjects were patients infected with HIV-1 who were either naïve to ART with CD4+ cell
count > 200 cells/μL (n = 12), or had achieved viral suppression after ART for over a year (n = 188). The levels of
plasma IFN-γ and interleukin-6 (IL-6) were measured by the enzyme-linked immunosorbent assay. Patients were
divided into high IFN-γ and low IFN-γ groups based on a cutoff level of 5 pg/mL.

Results: The high IFN-γ group included 41 patients (21%). Compared to the patients on ART with low IFN-γ levels,
those on ART in the high IFN-γ group were more likely to be younger than 50 years of age (P = 0.0051) and less
likely to have dyslipidemia (P = 0.0476) or to be on a protease inhibitor (P = 0.0449). There was no significant
difference between groups in the median increase of CD4+ cell counts from the initiation of ART for up to 3 years.
However, after 4 years, the increase in CD4+ cell counts was significantly lower in the high IFN-γ group compared
with that in the low IFN-γ group. There were no such significant differences between patients with low and high
(> 2 pg/mL) levels of plasma IL-6.

Conclusion: We concluded that HIV-1-infected patients with high levels of circulating IFN-γ did not have a higher
rate of comorbidities related to immune activation. However, they exhibited lower CD4+ cell count recovery after
4 years of being on ART. This deficit could be a consequence of persistent immune activation.

Keywords: HIV-1 infection, Interferon-γ, Interleukin-6, CD4+ cell count recovery

Background
During HIV-1 infection, serum cytokine levels generally
rise with the progression of immunodeficiency and de-
crease with the initiation of antiretroviral therapy (ART)
[1–6]. However, we previously measured the levels of 12

serum cytokines in 35 HIV-infected patients and demon-
strated that the level of serum interferon-γ (IFN-γ) ex-
hibits a trend different from those of other cytokines [7].
Specifically, in a cross-sectional study, we revealed that
some patients who were asymptomatic carriers or being
treated by ART had a high level of serum IFN-γ. Simi-
larly, in a longitudinal study, we revealed that a high
level of serum IFN-γ was sustained in about 30% of the
patients after the initiation of ART. Those observations
suggested that serum IFN-γ concentration is maintained
at a high level in some patients regardless of the state of
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immunodeficiency or ART. Thus, compared with the
concentrations of other cytokines, the level of circulating
IFN-γ may have different clinical significance in patients
infected with HIV-1 [8].
It has been reported that initiation of ART reduces the

levels of inflammation-associated soluble biomarkers,
including serum cytokines such as interleukin-6 (IL-6),
although their levels do not return to those observed in
non-infected population [3, 5, 9]. Various factors, such
as old age, comorbidities, and death, have been associ-
ated with the high level of circulating IL-6 in patients
infected with HIV-1 [9–11].
In contrast to the current knowledge about factors

influencing IL-6 levels, the parameters associated with
the high level of circulating IFN-γ have not been well
established. It is unclear whether sustained high level of
circulating IFN-γ has any influence on the clinical
course of individuals infected with HIV-1. Although it
may have an immunostimulatory effect that suppresses
viral replication and increases CD4+ cell count, excessive
immune activation may result in the reduction of CD4+

cell count and increased likelihood of comorbidity
development. In the present study, we examined
HIV-1-infected patients who were either naïve to ART,
with CD4+ T cell count > 200 cells/μL, or had HIV-1
RNA levels below the detection limit after being on ART
for over a year and compared the clinical characteristics
between the participants with high and low levels of
plasma IFN-γ or IL-6.

Methods
Study population
The study complied with the principles of the Declar-
ation of Helsinki regarding the investigations in human
subjects and was performed after an ethics approval
H26-NHO (AIDS)-03 had been received from Central
Institutional Review Board Committee of the National
Hospital Organization of Japan. Written consent was ob-
tained from all study participants. The study cohort
comprised 200 HIV-1-infected patients over 20 years of
age who were regularly seen at one of the four hospi-
tals of the National Hospital Organization. Patients
were either naïve to ART, with CD4+ T cell count > 200
cells/μL, or had achieved viral suppression after having
been on ART for over a year. Patients who developed fever
or had other acute diseases were excluded from the study
cohort.

Plasma measurements of IFN-γ and IL-6
Plasma was separated from the whole blood and kept
frozen in − 80 °C until use. The levels of plasma IFN-γ
and IL-6 were measured by the enzyme-linked
immunosorbent assay (ELISA) (ThermoFisher Scientific,
Waltham, MA) according to the supplier’s protocol. A

cutoff level of 5 pg/mL was selected to delineate groups
with high and low IFN-γ levels as previously described
[7]. The cutoff level for IL-6 was set to 2 pg/mL, close to
the upper quartile (1.9 pg/mL). When repeated blood
collections were possible for patients with IFN-γ ≥5 pg/
mL, samples were collected three times with at least 1
month in between each collection to confirm the repro-
ducibility of high plasma IFN-γ levels.

Comparisons of the groups with high and low levels of
IFN-γ and IL-6
Participants were divided into the groups with high and
low IFN-γ and IL-6 levels based on cutoff values indi-
cated above. The initial measurement of IFN-γ was used
to divide the patients into the groups. Sex, age, assumed
route of infection, use of ART, and comorbidities were
compared at the time of entry to the study. The patients
were defined to have diabetes mellitus, dyslipidemia,
hypertension, chronic kidney disease, and osteoporosis if
they were diagnosed with these conditions according to
the Japan Diabetes Society criteria, Japan Atherosclerosis
Society guideline, Japanese Society of Hypertension
guideline, Japanese Society of Nephrology guideline, and
Japanese Society for Bone and Mineral Research criteria
[12–14], respectively. Patients that received treatment
for these conditions were also included. History of ma-
lignancy was defined as having history of any cancer that
had been proven by biopsy. Chronic hepatitis B was de-
fined as persistence of hepatitis B surface antigen for 6
months or more. Chronic hepatitis C was defined as the
presence of detectable hepatitis C virus RNA in the
serum. Only those comorbidities that were identified in
over 5% of the study patients at entry were considered
for analysis. Clinical categories, number of CD4+ T cells
(CD4+ cell count), plasma HIV-1-RNA levels, and
comorbidities at the time of HIV-1 diagnosis were also
collected retrospectively from the medical records and
compared between the groups. The change in CD4+ cell
count following ART was calculated based on the cell
count prior to the initiation of ART. Changes in CD4+

cell count were measured from 1 year after ART initi-
ation for up to 10 years.

Phylogenetic analysis
The results of the drug resistance test for HIV-1 were
collected retrospectively for the purpose of the study.
Resistance testing was performed as described previously
[15]. Briefly, viral RNA was extracted from a plasma
sample. The regions of HIV-1 protease and reverse tran-
scriptase were amplified by using the reverse transcrip-
tion polymerase chain reaction (PCR) method followed
by nested PCR. After the purification of the amplified
PCR products, the sequences were obtained by direct se-
quencing. Sequences used in the study (protease amino
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acid residues 1–99 and reverse transcriptase amino
acid residues 1–240) were registered in GenBank
(Additional file 1: Supplementary Materials and
Methods). Nucleic acid sequences were aligned using
Clustal W program version 2.1 (http://www.clustal.org/
clustal2/) and GENETYX-MAC version 18.0.6 (GENE-
TYX, Tokyo, Japan). HIV-1 subtype B (HXB2, accession
no. K03455) and HIV-2 (accession no. KX174313) were
used for subtyping and as outgroup, respectively.
Phylogenetic tree was constructed by using the
neighbor-joining method (MEGA6 program), and the
bootstrapping method was used to perform statistical
evaluations.

Statistical analysis
The Mann-Whitney U test was used to analyze continu-
ous variables. The chi-squared test was performed for
3 × 2 and 6 × 2 contingency tables, and the Fisher’s exact
test was performed for 2 × 2 contingency tables.
Spearman’s rank correlation coefficient was calculated
for 2 × 2 contingency tables. All analyses were performed
using JMP software version 11.2.1 (SAS Institute Inc.,
Cary, NC). All statistical analyses were conducted with a
significance level of α = 0.05 (P < 0.05).

Results
Clinical characteristics
Clinical characteristics of the patients are shown in
Table 1. The median age was 42 years, and 98% of the
patients (n = 196) were men. Twenty-seven percent of
the patients (n = 53) were over the age of 50. The major-
ity of the patients infected with HIV-1 (99%, n = 198)
were Japanese; the remaining two patients were from
Latin America and Oceania, respectively. Six percent of
the patients (n = 12) were naïve to ART.

Plasma IFN-γ and IL-6 measurements
Plasma IFN-γ and IL-6 levels measured by ELISA are
shown in Fig. 1. High IFN-γ and IL-6 levels were ob-
served among the patients both on ART (Fig. 1a and c)
and naïve to ART (Fig. 1b and d). Based on the cutoff
value of 5 pg/mL, 41 patients were categorized as high
IFN-γ group (21, 95% confidence interval: 15–27%), and
the remaining 159 patients were categorized as low
IFN-γ group. Furthermore, 42 patients (21, 95% confi-
dence interval: 16–27%) had plasma IL-6 ≥ 2 pg/mL;
among them, 17 patients also had IFN-γ ≥ 5 pg/mL. The
distributions of patients between high and low cytokine
groups were different for IFN-γ and IL-6 (P < 0.0001).

Table 1 Characteristics of participants at entry

Age (year), median [IQR] 42 [35–51]

Males (n, %) 196 (98%)

Assumed route of HIV-1 infection (n, %)

Homosexual 168 (84%)

Heterosexual 28 (14%)

Others 4 (2%)

Nationality (n, %)

Japanese 198 (99%)

Non-Japanese 2 (1%)

Current ART use (n, %)

Naïve 12 (6%)

Use for ≥1 years 188 (94%)

Abbreviations: HIV-1 = human immunodeficiency virus 1, ART = antiretroviral
therapy, IQR = interquartile range

A

B

C

D

Fig. 1 Histogram plots of the numbers of patients with different
plasma cytokine levels. (a) IFN-γ levels in the patients on ART. (b)
Plasma IFN-γ levels in naïve patients. (c) Plasma IL-6 levels in the
patients on ART. (d) Plasma IL-6 levels in naïve patients
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Reproducibility of the initial high IFN-γ measurements
Reproducibility of the test results was examined by
measuring plasma concentrations of IFN-γ three times
in 35 out of 41 patients in the high IFN-γ group. IFN-γ
concentration was ≥5 pg/mL in the two follow-up mea-
surements for all patients who had IFN-γ ≥ 10 pg/mL at
the initial measurement (n = 24, 69%). Similarly, IFN-γ
concentration was ≥5 pg/mL in the two follow-up
measurements for 6 of the 11 patients whose IFN-γ was
5–10 pg/mL at the initial measurement. For the
remaining five patients, IFN-γ concentration was 2–5
pg/mL in at least one of the two follow-up measure-
ments. Thus, the high levels of plasma IFN-γ were con-
sistent and not transient across the three replicate
measurements in most patients (n = 30, 86%).

Comparison of patient characteristics across the groups
Patients were divided into the two groups based on the
initial levels of IFN-γ and IL-6, and their characteristics
were compared. In order to match the characteristic
background, the patients on ART were included for
comparison (n = 188). Table 2 shows patient characteris-
tics for each group. The median age of the patients at
the time of study entry was statistically different (P =
0.0349), and the proportion of the patients below the
age of 50 was higher in the high IFN-γ group (P =
0.0051). The proportion of patients who were on a pro-
tease inhibitor was significantly lower in the high IFN-γ
group (26%) than in the low IFN-γ group (44%, P =
0.0449). The duration of ART in the high IL-6 group
was shorter than that in the low IL-6 group. Patients in
the high IFN-γ group were less likely to have dyslipid-
emia (15%, n = 6) compared with those in the low IFN-γ
group (33%, n = 49; P = 0.0476). In addition, patients in
the high IL-6 group had a higher rate of diabetes
mellitus and higher levels of serum C-reactive protein
than those in the low IL-6 group (P = 0.0266 and 0.0073,
respectively). These observations indicated that patients’
characteristics were different in the groups with high
and low IFN-γ and IL-6 levels.
The rates of comorbidities were also evaluated at the

time of HIV-1 diagnosis (Table 3). The rate of dyslipid-
emia at diagnosis was lower than that at entry (9% ver-
sus 29%; P < 0.0001). Similar results regarding the rates
of hypertension (2% versus 11%; P = 0.0006) and chronic
renal disease (2% versus 11%; P = 0.0002, respectively)
were observed at diagnosis and at entry. Dyslipidemia
rates between the high and low IFN-γ groups and the
rates of diabetes mellitus between the high and low IL-6
groups (P = 0.5327 and P = 0.0635, respectively) were not
significantly different. These observations indicate that
comorbidities tended to appear during the course of
HIV infection.

Next, Spearman’s rank correlation coefficients among
the factors related to high IFN-γ levels (age < 50, abaca-
vir use, protease inhibitor use, and with dyslipidemia at
entry) were calculated (Table 4). In contrary to the
results illustrated in Table 2, a significant association
was observed between high IFN-γ and abacavir use. A
significant relationship was observed in all other com-
parisons except those between protease inhibitor use
and abacavir use as well as between protease inhibitor
use and age < 50, suggesting that these factors may inter-
act with each other.

Recovery of CD4+ cell counts following ART
The recovery of CD4+ cell counts following ART was
compared between the groups (Fig. 2). Patients that did
not receive ART (n = 12) or for which CD4+ cell count
just before initiating ART was unknown (n = 7) were
excluded from this analysis. At the initiation of ART
(baseline), CD4+ cell counts were not significantly dif-
ferent between the groups, with 268 and 210 cells/μL
in the high and low IFN-γ groups (P = 0.0961), and
229 and 217 cell/μL in the high and low IL-6 groups
(P = 0.9112), respectively. Figure 2 shows the median
CD4+ cell count increase ± interquartile range (IQR)
from the baseline. The difference between the groups
was not significant for 3 years on ART. However,
there was a significant difference indicating lower re-
covery of CD4+ cell counts in the high IFN-γ group
after 4 years of ART (Fig. 2a). A similar reduction
was not observed in the high IL-6 group (Fig. 2b).
Cutoff values were evaluated by the comparisons with
CD4+ cell count recovery after 4–7 years of ART.
Cutoff values varied from 0.5, which was close to the
median value of plasma IFN-γ concentration (0.54) in
this study, to 10, so the participants were divided into
two groups using these cutoff values. Figure 3 indi-
cates P values and differences in the increase of
CD4+ cell count for intergroup comparisons. The low-
est P values were located within 5.1–5.7 pg/mL of IFN-γ
concentration in all four assays (Fig. 3a). Maximum differ-
ences were also located within 4.5–5.7 pg/mL (Fig. 3b).
These observations suggested that 5 pg/mL was poten-
tially the optimal cutoff value for IFN-γ concentration and
higher cutoff value may show nearly the same results. No
significant differences were observed in any cutoff values
at 1–3 years of ART for plasma IFN-γ concentration and
at 1–10 years of ART for plasma IL-6 concentration.

Phylogenetic analysis
Phylogenetic analysis of HIV-1 variants was performed
in 113 patients by comparing 197-bp and 720-bp long
sequences of genes encoding protease and reverse tran-
scriptase, respectively (Fig. 4). Among the 45 patients
with high levels of plasma IFN-γ and/or IL-6, 39 were
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distributed in a scattered manner within B subtype and
non-B subtype. The sequences from the remaining six pa-
tients formed a cluster with a bootstrapping value of
84.8%. Sequences from four out of these six patients
formed a cluster with a bootstrapping value of 92.3%; they
exhibited similarity to the sequence previously described
by Mori et al., which was a novel HIV-1 variant with rapid
disease progression during primary HIV-1 infection [16].
Specifically, there was an insertion of the amino acid se-
quence Q[S/N]RPE in the p6 region of gag in addition to
the amino acid sequence QNME in the C′-terminus of
integrase. These observations suggested a possibility that
viral factors might be involved in the maintenance of high
plasma IFN-γ levels in these patients.

Discussion
In the present study, we determined the proportion of
HIV-1-infected patients with a high level of plasma
IFN-γ (≥5 pg/mL) and examined their clinical character-
istics. We demonstrated that the patients with a high
plasma IFN-γ level were more likely to be younger, and
less likely to have dyslipidemia or to be on a protease in-
hibitor. The incidence rate of comorbidities, such as
diabetes and hypertension, in the high IFN-γ group was
equivalent or nominally lower than that of the low
IFN-γ group, although significant differences were not
observed. Most of these results were not qualitatively
similar to the findings reported in patients with high
levels of circulating IL-6 in this and previous studies

Table 2 Comparison of the groups with high and low IFN-γ and IL-6 levels among the patients on ART at entry

High IFN-γ Low IFN-γ P-value High IL-6 Low IL-6 P-value

N 39 149 38 150

Age (year), median [IQR] 40 [33–44] 43 [36–52] 0.0349* 45 [37–53] 42 [35–51] 0.2683

Age < 50 (n, %) 35 (90%) 101 (68%) 0.0051* 25 (66%) 111 (74%) 0.3166

Males (n, %) 39 (100%) 146 (98%) 1.000 38 (100%) 147 (98%) 1.000

Assumed route of HIV-1 infection (n, %) 0.7044 0.1995

Homosexual 34 (87%) 123 (83%) 35 (92%) 122 (81%)

Heterosexual 4 (10%) 23 (15%) 2 (5%) 25 (17%)

Others 1 (3%) 3 (2%) 1 (3%) 3 (2%)

Japanese (n, %) 38 (97%) 148 (99%) 0.3727 38 (100%) 148 (99%) 1.0000

CD4+ cell count (cell/μL), median [IQR] 491 [396–659] 535 [443–736] 0.271 531 [419–711] 538[442–735] 0.5293

HIV-1-RNA level (copies/mL), median [IQR] < 20 [< 20–< 20] < 20 [< 20–< 20] 0.5856 < 20 [< 20–< 20] < 20 [< 20–< 20] 0.9208

Abacavir use (n, %) 7 (18%) 52 (35%) 0.0523 9 (24%) 50 (33%) 0.3285

Tenofovir use (n, %) 30 (77%) 92 (62%) 0.0911 28 (74%) 94 (63%) 0.2548

Protease inhibitor use (n, %) 10 (26%) 65 (44%) 0.0449* 14 (37%) 61 (41%) 0.7140

Darunavir use (n, %) 10 (26%) 51 (34%) 0.3428 9 (24%) 52 (35%) 0.2458

Atazanavir use (n, %) 0 (0%) 4 (3%) 0.5820 1 (3%) 3 (2%) 1.0000

Lopinavir use (n, %) 0 (0%) 5 (4%) 0.5854 3 (8%) 2 (1%) 0.0571

Fosamprenavir use (n, %) 0 (0%) 5 (3%) 0.5854 1 (3%) 4 (3%) 1.0000

Integrase inhibitor use (n, %) 24 (62%) 73 (49%) 0.2079 24 (63%) 73 (49%) 0.1457

Duration of ART (year), median [IQR] 3.8 [1.8–6.3] 4.4 [2.4–6.6] 0.2283 3.4 [1.8–5.9] 4.4 [2.5–6.7] 0.0438*

Frequency of ART exchange, median [IQR] 0 [0–1] 1 [0–2] 0.4936 0 [0–1] 1 [0–2] 0.0607

Comorbidities

Chronic renal disease (n, %) 3 (8%) 18 (12%) 0.5747 2 (5%) 19 (13%) 0.2572

Chronic hepatitis B (n, %) 3 (8%) 13 (9%) 1.0000 2 (5%) 14 (9%) 0.5333

Dyslipidemia (n, %) 6 (15%) 49 (33%) 0.0476* 12 (31%) 43 (29%) 0.6957

Statin use (n, %) 1 (3%) 13 (9%) 0.3072 1 (3%) 13 (9%) 0.3078

Hypertension (n, %) 3 (8%) 18 (12%) 0.5747 6 (16%) 15 (10%) 0.3850

Diabetes mellitus (n, %) 1 (3%) 12 (8%) 0.3088 6 (16%) 7 (5%) 0.0266*

Laboratory test

Serum C-reactive protein (mg/dL) 0.05 [0.02–0.10] 0.06 [0.03–0.17] 0.2224 0.10 [0.04–0.46] 0.05 [0.03–0.11] 0.0073*

Abbreviations: IQR = interquartile range, HIV-1 = human immunodeficiency virus 1, ART = Antiretroviral therapy
*Significant difference
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[10]. Borges et al. performed an analysis of 9864 patients
with virological suppression and demonstrated that the
high level of plasma IL-6 was associated with multiple
factors that affect inflammation, such as old age, use of
protease inhibitors, comorbidities, reduced renal func-
tion, and others. Some studies have also demonstrated
associations between the high level of circulating IL-6
and various clinical outcomes, including death and the
onset of acquired immune deficiency syndrome [9, 11,
17]. Our findings support a possible association between
the high level of IFN-γ with endogenous anti-HIV re-
sponse rather than with inflammation [8].
Notably, HIV-1-infected patients with a high plasma

IFN-γ level had reduced CD4+ cell count recovery from
year 4 on ART and onwards than patients with a low
plasma IFN-γ level. Various factors have been shown to
be associated with suboptimal CD4+ cell count recovery,
including low nadir/baseline CD4+ cell count, old age,
male gender, prolonged duration between HIV-1 infec-
tion and the initiation of ART, hepatitis C virus infec-
tion, hepatitis B virus infection, comorbidities, injection
drug use, up-regulation of surface markers of lympho-
cyte activation, and gene polymorphisms of IL-10 and
IL7RA [18–37]. In addition, many soluble biomarkers
have been also examined for the association with

suboptimal recovery of CD4+ cell count [38, 39].
However, the nadir/baseline CD4+ cell count may be a
confounding factor as it is strongly associated with
suboptimal recovery of CD4+ cell count and influences
the circulating level of soluble biomarkers. After control-
ling for that confounding factor, only a limited number
of biomarkers, including IL-6 before ART and
interferon-inducible protein-10 after ART, were associ-
ated with the suboptimal recovery of CD4+ cell count
[34, 35]. In the present study, we demonstrated that
there was no significant difference in CD4+ cell counts
prior to and 3 years after ART between the low and high
IFN-γ groups. Unexpectedly, the proportion of patients
who were considered at high risk of reduced CD4+ cell
count recovery, such as older patients and those with
comorbidities, was lower in the high IFN-γ group than
in the low IFN-γ group. Collectively, these findings
suggest that a high level of plasma IFN-γ may be an
independent factor associated with lower recovery of
CD4+ cell count.
Our phylogenetic analysis demonstrated that HIV-1

genetic sequence in patients with a high IFN-γ level was
distributed among different subtypes in a scattered
manner, indicating that gene polymorphisms may be one
of the causative factors of high plasma IFN-γ level.

Table 3 Comparison of the groups with high and low IFN-γ and IL-6 levels among the patients on ART at diagnosis of HIV infection

High IFN-γ Low IFN-γ P-value High IL-6 Low IL-6 P-value

Clinical categories 0.7550 0.4122

Acute HIV infection 7 (18%) 26 (17%) 4 (11%) 29 (19%)

Chronic HIV infection, Category A/B 21 (54%) 89 (60%) 25 (66%) 85 (57%)

Category C 11 (28%) 34 (23%) 9 (24%) 36 (24%)

CD4+ cell count (cell/μL), median [IQR] 265 [71–393] 253 [116–393] 0.9986 261 [107–386] 253 [104–398] 0.6920

HIV-1-RNA level (copies/mL), median [IQR] 96,750
[25,050–789,500]

105,000
[26,725–462,250]

0.9956 79,150
[25,475–373,250]

101,500
[26,100–491,500]

0.5009

Comorbidities

Chronic renal disease (n, %) 0 (0%) 3 (2%) 1.0000 1 (2%) 2 (1%) 0.5089

Chronic hepatitis B (n, %) 2 (5%) 12 (8%) 0.7391 2 (5%) 12 (8%) 0.7384

Dyslipidemia (n, %) 2 (5%) 15 (9%) 0.5327 3 (7%) 14 (9%) 1.0000

Hypertension (n, %) 0 (0%) 4 (3%) 0.5833 2 (5%) 2 (1%) 0.1949

Diabetes mellitus (n, %) 0 (0%) 5 (3%) 0.5855 3 (7%) 2 (1%) 0.0635

Abbreviations: IQR = interquartile range, HIV-1 = human immunodeficiency virus 1

Table 4 Spearman’s rank correlation coefficient indicating the presence or absence of the correlation between the factors related to
high IFN-γ levels

Age < 50 Abacavir use Protease inhibitor use With dyslipidemia

High IFN-γ 0.199 P = 0.0062* −0.1481 P = 0.0425* −0.1489 P = 0.0414* − 0.1560 P = 0.0325*

Age < 50 − 0.2993 P < 0.0001* 0.0181 P = 0.8054 −0.2297 P = 0.0015*

Abacavir use 0.0108 P = 0.8827 0.3462 P < 0.0001*

Protease inhibitor use 0.1924 P = 0.0082*

*Significant difference
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IFN-γ + 874 T/A gene polymorphism is located within
the first intron and encompasses the binding site for the
transcription factor NF-κB. Binding affinity of NF-κB for
the + 874 A-allele is lower, and it results in reduced pro-
duction of IFN-γ. Because it has been reported that indi-
viduals with + 874 A-allele may be at a higher risk of
tuberculosis [40], many studies examined the association
between this polymorphism and various diseases. In par-
ticular, it has been shown that the A-allele was a risk fac-
tor for HIV infection [41], and that HIV-infected
patients with the A-allele had a higher risk of
HIV-tuberculosis co-infection [42], lower CD4+ cell

count [31, 43], and lack of response to ART [44]. Our
findings were not in accordance with previous reports,
which demonstrated that patients with the A-allele, asso-
ciated with lower IFN-γ production, showed a reduction
in CD4+ cell count. These findings suggest that IFN-γ
gene polymorphism may not be the primary factor that
contributes to the high level of circulating IFN-γ.
In the phylogenetic analysis, we identified four patients

that formed a cluster (red boxes in Fig. 4). In addition to
the similarities of their genetic sequence, they had com-
mon geographical and chronological features, as all four
of them were diagnosed in Osaka after 2011. Thus, these
patients were likely to have been infected by the novel
HIV-1 variant previously described by Mori et al. [16]. It

A

B

Fig. 2 Increase in the CD4+ cell count from the start of ART (baseline).
(a) The increase in CD4+ cell count from the baseline is expressed as
the median ± interquartile range (IQR). Solid and dotted lines indicate
the high and low IFN-γ groups, respectively. (b) The increase in CD4+

cell count in the high and low IL-6 groups. The total number of
patients at respective time points is indicated below each graph.
*P < 0.05, **P < 0.01

A

B

Fig. 3 Evaluation of cutoff values for plasma IFN-γ concentration
using the differences of increase in the CD4+ cell count from the
start of ART (baseline). (a) Cutoff values for plasma IFN-γ
concentration were increased by 0.1 from 0.5 to 10. The participants
were divided into two group and group comparisons were
performed. P values of the Mann-Whitney U test are indicated. The
range of cutoff values with the smallest P value are shown in the
top of figures. (b) The differences of increase in CD4+ cell count
between two groups. The range of cutoff values with the maximum
differences is shown in the top of figures
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is still unclear why the patients who were infected with
this novel variant had accelerated disease progression.
Further investigations of this phenomenon are required
because there may be a potential common mechanism
underlying the accelerated disease progression and high
plasma IFN-γ level.
There were several limitations in our study: it in-

cluded a relatively small number of patients, espe-
cially of those infected with novel HIV-1 variant
previously described [16]. Furthermore, information
on some factors that might affect circulating cyto-
kines, such as consumption of tobacco and alcohol
[10], were missing. In addition, the data on CD4+ cell
counts were collected retrospectively, and plasma
IFN-γ level was evaluated in a cross-sectional manner.
Although we selected the cutoff value using earlier
data [7], evaluation of the cutoff value in this study
using the differences of the recovery of CD4+ cell
count after 4 years of ART suggested that 5 pg/mL of
IFN-γ concentration was a potential candidate for op-
timal cutoff value. In addition, our study did not
investigate IFN-γ-producing cells. Further studies are
required to uncover the biological mechanism con-
tributing to the high level of circulating IFN-γ.

Conclusions
Twenty-one percent of HIV-1-infected patients, who
were either naïve to ART (CD4+ cell count > 200 cells/
μL) or had achieved viral suppression after ART for 1
year or longer, were found to have a high (> 5 pg/mL)
level of plasma IFN-γ. These patients did not have a
higher rate of comorbidities associated with immune
activation during the course of HIV infection. However,
they demonstrated reduced CD4+ cell count recovery
after 4 years on ART, indicating that these patients may
be influenced by persistent immune activation.
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A．研究目的

近畿ブロックは滋賀・京都・大阪・兵庫・奈良・

和歌山の2府4県からなる。全国の都道府県でHIV

感染者・AIDS患者の報告数が2番目に多い大阪府が

含まれるが、残りの5府県では大阪府ほどの報告件

数はないものの、HIV診療における課題は少なくは

ない。長期療養が必要なHIV感染者が安心して療養

できるような診療体制の整備、つまり拠点病院と拠

点病院以外の病院との病病連携や病診連携も踏まえ

ての医療体制を整備する必要がある。近畿ブロック

のHIV診療レベルの向上と連携強化、歯科や精神科

疾患、救急医療、透析医療、長期療養の診療体制の

整備などの課題の解決するためには、診療上の種々

の課題に伴った研修会の実施が必要である。

B．研究方法

研修・教育に用いた資材は添付の通りであった。
● あなたに知ってほしいこと

（https://osaka.hosp.go.jp/khac/data/anatani_shitte-

hoshii_ v13.pdf）
● HIV/AIDSの正しい知識～知ることから始めよう～

（https://www.haart-support.jp/pdf/h23_knowledge_

hiv_aids_all.pdf）
● 抗HIV治療ガイドライン（https://www.haart-sup-

port.jp/pdf/guideline2018r2.pdf）

● Healthy&Sexy（https://osaka.hosp.go.jp/khac/data/

healthy-sexy2014.pdf）
● あなたとあなたのイイ人へ

（https://osaka.hosp.go.jp/khac/data/anatato2014.pdf）

上記のうち、「あなたに知ってほしいこと」と

「あなたとあなたのイイ人へ」、「Healthy&

Sexy 」の3点については当センターホームページか

らダウンロード可能である。

（倫理面への配慮）

研修・教育に用いた症例呈示では、患者個人が特

定されない等の配慮を行った。

C．研究結果

2018年度の研修会実施実績は添付の通りで、13

件であった（開催予定を3件含む）。中核拠点病院

および各自治体でも研修会が企画、主催された。講

義形式のものが8件、ロールプレイも含まれるもの

が3件、臨床現場（診察等）も含まれるものが2件

であり、講義形式のものが最も多かった。対象とな

った職種は医師（1件）・看護師（4件）・カウン

セラー（1件）・MSW（1件）・歯科医師/歯科衛生

士（2件）・多職種（1件）・その他（2件）であ

り、多くの職種が対象となっていた。カウンセラー

連絡会議では物質依存に関する講義ののち、参加し

本研究の目的は、近畿ブロックのHIV診療レベルの向上と連携強化、歯科や精神科疾

患、救急医療、透析医療、長期療養の診療体制の整備などの課題の解決に資すること

にある。方法は主に、研修会の企画および実施と近畿ブロックにおける中核拠点病院

打ち合わせ会議の開催である。各府県では中核拠点病院が中核となり診療が円滑に行

われるようになってきている。その一方で、HIV感染症患者の一般医療への需要があ

り、拠点病院に加えて、一般の医療施設の参加が必要な状況であることが明らかにな

った。今後は、長期療養が必要なHIV感染症患者が、安心して療養できるような診療

体制の整備が必要と考える。

研究要旨

近畿ブロックのHIV医療体制整備

研究分担者     渡邊　大
(独) 国立病院機構大阪医療センター臨床研究センター
エイズ先端医療研究部　HIV感染制御研究室長
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た各施設からの報告がなされ、カウンセリング体制

は概ね整っていることが確認された。一方で、カウ

ンセラーの退職やカウンセラーのHIV陽性者へのカ

ウンセリングのハードルの高さ、カウンセリングと

検査のニーズによるマンパワーの不足、面接室確保

の困難さなどが課題としてあげられた。

情報発信においては、ホームページの運営は重要

である。ホームページでは2つの点において改訂を

行った。まずは、ホームページのHTTPS化（SSL対

応）である。ある種のブラウザがSSLに対応してい

ないサイトにアクセスした時に、警告を表示するよ

うになった。そのような情報を知らない場合、ホー

ムページから資材のダウンロードを躊躇される可能

性がある。医療従事者のみならず、患者や支援団体

など幅広く情報発信を行うためには必要な対策であ

る。また、昨年度にHTML/CSS/Javascriptを導入

し、ホームページのプログラムの全面的書き換えを

行った。本年度はこのプログラムを病院のWEBサ

ーバーにアップロードし、公開を行った。

中核拠点病院会議を2018年10月27日に実施し

た。各中核拠点病院におけるHIV診療の課題におい

て、行政の担当者とともに共通認識を持つ場とし

た。ブロック拠点・中核拠点病院からは、新規診断

感染者数が減ってきている施設が多い（国立大阪・

堺・奈良・和歌山）ものの、エイズ患者の占める割

合は高どまりしている施設（国立大阪・大阪市立・

京都）があることが報告された。

行政からも新規報告件数やエイズ患者の占める割

合について、同様な報告がなされた。梅毒検査の併

用、検査会場の変更による利便性の向上、検査を行

う曜日の変更、出会い系アプリ（9monsters）への広

告により検査件数が増えた可能性があったことも報

告された（大阪府・大阪市・堺市など）。総合討論

-1においては、薬物依存・外国人・高齢者・透析症

例の現状についての議論が行われた。総合討論-2の

救済医療については大阪医療センターのHIV地域医

療支援室の紹介と、PMDAデータを活用した個別支

援の内容、薬害被害者におけるC型肝炎の治療状況

についての議論が行われた。PMDAデータを活用し

た個別支援は、血友病HIV感染者に対する新しく始

まった患者支援団体・ACCによる支援であり、患者

にどのようにアプローチするか、かかりつけの主治

医とどのように連携をとるのかについて模索中であ

ることが議論された。新規のC型肝炎治療薬が登場

し、多くの患者さんでHCVの排除に成功した。し

かし、ウイルス排除後も肝細胞癌のフォローは必要

であり、すべての患者さんに治療が施されたわけで

はなく、今後も情報発信を続けていく必要があるこ

とについて討論した。

HIV感染症の医療体制の整備に関する研究

研修・教育に用いた資材

実施実績
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D．考察

今年度も13件の研修を行った。近畿ブロックで

はこれらの研修会以外にも、多くの研修会を実施し

ていることである。本研究班主催では薬剤師を主な

対象とした研修会を行っていないが、それらの研修

会は関西臨床カンファレンス（http://www.kansai-

hiv.com/index.html）が主催で行っている。さらに、

関西臨床カンファレンスでは薬剤師向けに加え、若

手医師向け研修会（スキルアップセミナー等）・

NGOやNPO交流会、カウンセリング部会なども行

われている。研究後のアンケートでは概ね良好な評

価を得ているが、研修・教育効果の評価方法につい

ては、引き続き検討が必要である。

各府県では中核拠点病院が中核となり診療が円滑

に行われるようになってきている。その一方で、

HIV感染症患者の一般医療への需要があり、拠点病

院に加えて、一般の医療施設の参加が必要な状況で

あることが明らかになった。

E．結論

近畿ブロックでは、中核拠点病院が各府県のHIV

診療の中核を担うようになった。今後もブロック全

体で質の高い診療を続けるためには、人材の育成、

病院間連携の強化が必要と考えた。歯科診療、精神

科疾患、長期療養、透析、救急医療の診療体制の整

備も重要な課題である。拠点病院間や行政との連携

の強化のみならず、地域全体との密な連携を伴った

HIV診療体制の構築が必要である。

F．健康危険情報

なし

G．研究発表

1.  論文発表

なし

2.  学会発表

海外
1) Hiroki Yagura, Dai Watanabe, Takao Nakauchi,
Kosuke Tomishima, Yasuharu Nishida, Munehiro
Yoshino, Kunio Yamazaki, Tomoko Uehira and
Takuma Shirasaka. ASSOCIATION OF TENO-
FOVIR LEVEL AND DISCONTINUATION DUE
TO IMPAIRED RENAL FUNCTION. HIV drug
therapy Glasgow 2018. October 28, 2018. Glasgow.

国内
1) 渡邊 大：プレジコビックス®配合錠によって
何が変わったか？～発売後1年を経過して～。
HIV Web Conference、2018年4月18日

2) 渡邊 大：長期管理時代におけるTAFの役割
（ランチョンセミナー）。TAFの安全性評価。
第92回日本感染症学会総会・学術講演会、岡
山、2018年5月31日

3) 渡邊 大：HIV感染症学術講演会－アイセント
レス®10年の軌跡－。HIV感染者の病態と考え
るべき課題－最近の話題、大阪、2018年6月24
日

4) 渡邊 大：「抗HIV薬の薬物動態、薬剤間相互
作用と薬剤耐性」～PK/PD/PGのアプローチか
らウイルス学的失敗ゼロを目指す～（シンポジ
ウム6）。薬剤耐性HIVの臨床経験と抗HIV薬
の薬物動態。第32回日本エイズ学会学術集
会・総会、大阪、2018年12月3日

5) 渡邊 大、蘆田美紗、鈴木佐知子、松本絵梨奈、
来住知美、廣田和之、伊熊素子、上地隆史、西
田恭治、上平朝子、白阪琢磨。抗HIV療法中の
HIV感染者における細胞内HIV-1-DNA量の測定
法間の差異に関する検討。第32回近畿エイズ研
究会学術集会、大阪、2018年6月2日

6) 中内崇夫、矢倉裕輝、来住知美、廣田和之、伊
熊素子、上地隆史、渡邊 大、西田恭治、上平
朝子、白阪琢磨。HIV感染者における高尿酸血
症の関連因子に関する検討。第67回日本感染
症学会東日本地方会学術集会、東京、2018年
10月25日

7) 中内崇夫、冨島公介、矢倉裕輝、来住知美、廣
田和之、伊熊素子、上地隆史、渡邊 大、西田
恭治、宮部貴識、佐光留美、上平朝子、山﨑邦
夫、白阪琢磨。初回治療におけるエルビテグラ
ビル/コビシスタット/エムトリシタビン/テノホ
ビルアラフェナミドフマル酸塩配合錠の治療成
績。第72回国立病院総合医学会、神戸、2018
年11月9-10日

8) 来住知美、渡邊 大、北島平太、寺前晃介、廣
田和之、伊熊素子、上地隆史、西田恭治、上平
朝子、三田英治、白阪琢磨。大阪のエイズ診療
ブロック拠点病院におけるA型急性肝炎の流
行。第88回日本感染症学会西日本地方会学術
集会、鹿児島、2018年11月17日

9) 廣田和之、山本雄大、渡邊 大、北島平太、寺
前晃介、来住知美、上地隆史、伊熊素子、西田
恭治、上平朝子、白阪琢磨。溶血性貧血を契機
に多中心性キャッスルマン病と診断されたHIV
感染者の一例。第32回日本エイズ学会学術集
会・総会。2018年12月2日。大阪。

10) 加藤賢嗣、吉原雄二郎、渡邊 大、福本真司、
和田恵子、安尾利彦、白阪琢磨、村井俊哉。
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HIV関連神経認知障害（HAND）と脳構造。第
32回日本エイズ学会学術集会・総会。2018年
12月3日。大阪。

11) 小島洋子、川畑拓也、森 治代、木村和嗣、渡
邊 大、大森亮介、駒野 淳、福武勝幸。職域で
の健診機会を利用した健診センター・人間ドッ
クにおけるHIV検査の現状調査。第32回日本
エイズ学会学術集会・総会、2018年12月2日、
大阪

12) 上地隆史、渡邊 大、北島平太、寺前晃介、来
住知美、廣田和之、伊熊素子、西田恭治、上平
朝子、三田英治、白阪琢磨。細胞性免疫能が低
下したHIV-1感染者におけるLDHと -Dグルカ
ンのニューモシスチス肺炎の診断能評価。第32
回日本エイズ学会学術集会・総会、2018年12
月3日、大阪

13) 来住知美、渡邊 大、北島平太、寺前晃介、廣
田和之、伊熊素子、上地隆史、西田恭治、下司
有加、松岡恭子、東 政美、中濱智子、上平朝
子、三田英治、白阪琢磨。自発検査で判明した
新規HIV感染者の受検動機。第32回日本エイ
ズ学会学術集会・総会、2018年12月3日、大阪

14) 横幕能行、今橋真弓、伊藤俊広、山本政弘、岡
慎一、豊嶋崇徳、茂呂 寛、渡邉珠代、渡邊
大、藤井輝久。エイズ診療の拠点病院の診療機
能評価と課題の検討。第32回日本エイズ学会
学術集会・総会、2018年12月4日、大阪

15) 岡﨑玲子、蜂谷敦子、佐藤かおり、豊嶋崇徳、
佐々木悟、伊藤俊広、林田庸総、岡　慎一、潟
永博之、古賀道子、長島真美、貞升健志、近藤
真規子、椎野禎一郎、須藤弘二、加藤真吾、谷
口俊文、猪狩英俊、寒川 整、石ヶ坪良明、吉
野友祐、太田康男、茂呂　寛、渡邉珠代、松田
昌和、重見 麗、岩谷靖雅、横幕能行、渡邉
大、小島洋子、森 治代、藤井輝久、高田清
式、南 留美、山本政弘、松下修三、健山正
男、藤田次郎、杉浦　亙、吉村和久、菊地正。
国内新規HIV/AIDS診断症例における薬剤耐性
HIV-1の動向。第32回日本エイズ学会学術集
会・総会、2018年12月4日、大阪

16) 渡邊 大、上平朝子、矢倉裕輝、冨島公介、中
内崇夫、北島平太、寺前晃介、来住知美、廣田
和之、伊熊素子、上地隆史、西田恭治、白阪琢
磨。TDFからTAFに変更後の腎機能検査値の推
移に対する併用キードラッグの影響に関する検
討。第32回日本エイズ学会学術集会・総会、
2018年12月3日、大阪

17) 上平朝子、渡邊 大、矢倉裕輝、冨島公介、中
内崇夫、北島平太、寺前晃介、来住知美、廣田
和之、伊熊素子、上地隆史、西田恭治、白阪琢
磨。当院の2剤レジメンの現状。第32回日本エ

イズ学会学術集会・総会、2018年12月3日、大
阪

18) 冨島公介、中内崇夫、矢倉裕輝、北島平太、寺
前晃介、来住知美、廣田和之、伊熊素子、上地
隆史、渡邊 大、西田恭治、上平朝子、白阪琢
磨。ラルテグラビル/エトラビリン/ダルナビル/
リトナビルレジメンの長期投与症例についての
検討。第32回日本エイズ学会学術集会・総
会、2018年12月3日、大阪

19) 寺前晃介、北島平太、来住知美、廣田和之、伊
熊素子、上地隆史、渡邊 大、西田恭治、上平
朝子、白阪琢磨。ST合剤で薬疹、ペンタミジ
ンでアナフィラキシー様症状を起こした難治性
ニューモシスチス肺炎の一例。第32回日本エ
イズ学会学術集会・総会、2018年12月3日、大
阪

20) 山本雄大、伊熊素子、渡邊 大、湯川理己、来
住知美、廣田和之、上地隆史、西田恭治、上平
朝子、白阪琢磨。ニューモシスチス肺炎に肺ノ
カルジア症を合併した後天性免疫不全症候群の
1例。第32回日本エイズ学会学術集会・総会、
2018年12月3日、大阪

21) 北島平太、廣田和之、寺前晃介、来住知美、伊
熊素子、上地隆史、渡邊 大、西田恭治、上平
朝子、白阪琢磨。抗HIV療法後に肝臓及び脾臓
の病変増悪を認めた肺結核の一例。第32回日
本エイズ学会学術集会・総会、2018年12月3
日、大阪

H．知的財産権の出願・登録状況（予定を含む）

1. 特許取得

なし

2．実用新案登録

なし

3．その他

なし

HIV感染症の医療体制の整備に関する研究
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研
究
要
旨

本研究は、HIV 陽性者の行動面の障害を伴う心理学的問題、中でも受診中断に関して、その発生状況、受診中
断と関連する要因、受診中断に至る心理力動、心理学的介入方法を明らかにすることを目的とする。研究1：診
療録の後方視的調査　2012 年 10 月 1日から 2013 年 9 月 30 日の間に大阪医療センターを新規受診したHIV 陽
性者 222 名のうち、2018 年 3 月末までに転院した例、死亡した例、帰国した例等を除く 168 名を対象とした。
2018 年 3月末時点での受診中断者は 19名（11％）、通院者は 149 名（89％）であった。受診中断歴については、
「あり」が 33名（20％）、「なし」が 135 名（80％）であった。下記の通り二群化し、中断歴（あり /なし）につ
いてχ二乗検定もしくは正確確率検定を行ったところ、年齢（30歳以下 /31 歳以上、p=.000）、性別（男性 /女性、
p=1.000）、感染経路（同性間 /異性間、p=.738）、初診時の病期（無症候キャリア /エイズ発症、p=.075）、2018
年 3月末時点での抗HIV 薬内服（あり /なし、p=.000）、無断キャンセル（5回以上 /4 回以下、p=.021）、メンタ
ルヘルスに関する記述（あり /なし、p=.408）、カウンセリングの利用歴（あり /なし、p=.737）、物質使用（あ
り /なし、p=.126）、アルコールの多量摂取（あり /なし、p=.205）という結果であった。無断キャンセルと受診
中断の関連が明らかとなり、無断キャンセルが生じた際には、安定的な受診の障壁を検討する介入を行う重要性
が示唆された。メンタルヘルスや物質使用の問題については、HIV 陽性者本人によるその自覚や訴えの困難さを
考慮すると、医療スタッフによる意識的・継続的なアセスメントが必要であると考えられる。研究2：他の慢性
疾患との比較調査　リサーチ企業にモニター登録をしている高血圧と糖尿病の患者から無作為抽出し、基本属性、
保健行動（受診中断、服薬アドヒアランスの不良、服薬の自己中断）や社会的行動（引きこもり、就労）に関す
る質問項目と、心理尺度（自尊感情尺度、自意識尺度、対象関係尺度）から構成されるウェブ調査への回答を求
める。それぞれ 200 名程度を予定症例数とする。これらのデータを、以前に実施したHIV 陽性者のデータと比較
検討する。今後データ収集と解析を行い、HIV 陽性者の行動や心理面の特性と、受診中断等に至る心理力動を明
らかにする。

HIV 陽性者の心理的問題点と対策の検討
研究分担者
安尾　利彦（独立行政法人国立病院機構　大阪医療センター　臨床心理室）

研究協力者
西川　歩美（独立行政法人国立病院機構　大阪医療センター　臨床心理室）
水木　　薫（独立行政法人国立病院機構　大阪医療センター　臨床心理室） 

研究目的
中西ら 1) によると、HIV 陽性者は適応障害やうつ病

などを発症することが多く、適応障害の中心は不安あ
るいは抑うつ気分であるが、対応が困難となるのは行
動面の障害を伴う場合であり、具体的には外来通院の
中断、内服の自己中断、職場放棄、ひきこもり、大量
飲酒、薬物乱用が挙げられる。
我々は 2015 年度から 2017 年度において「HIV 感

染症およびその合併症の課題を克服する研究」班の一
環として、HIV 陽性者の行動面の障害を伴う問題に関
する研究を実施した 2)。HIV 陽性者の行動面の障害の発
生状況とその心理的背景を明らかにすることを目的と
したこの研究では、大阪医療センターに通院中のHIV
陽性者から無作為抽出した 300 名を対象に、行動面の
障害の有無・程度を問う項目および心理尺度（自尊感

情尺度、自意識尺度、対象関係尺度）で構成される質
問紙調査を行った。その結果、行動面の障害の発生頻
度は、受診中断：8%、抗 HIV 薬を指示通り内服しな
い：62%、自己判断での抗HIV 薬の中断：6%、無就労：
19%、引きこもり：21%、アルコール依存症：5%、薬
物乱用：8%、コンドーム不使用：50%、自傷：68%、
自殺（念慮・計画・試み）：52%であった。各行動と自
尊感情尺度および自意識尺度との関連について重回帰
分析を行ったところ、自尊感情は無就労、引きこもり、
自傷、自殺に、私的自意識はコンドーム不使用、服薬
不良、自傷、自殺に、それぞれ負の影響が認められた。
また、対象関係尺度の下位尺度である「自己中心的な
他者操作」は、受診中断と服薬アドヒアランス不良と
の間に関連が認められた。この研究を通して、一定数
のHIV 陽性者に行動面の障害を伴う問題があることや、
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それらの背景に心理的要素があることが明らかとなっ
た。
その他の先行研究でも、HIV 陽性者はメンタルヘル

スに関する問題を抱えていることが多く 3)、メンタル
ヘルスの低下や心理的な苦痛は、その後の安定した受
診や服薬の障壁になりやすいと言われている 4)5)。また、
富成ら 6) によると、受診中断となる因子は治療歴なし、
就労なし、若年者であり、カウンセリング導入歴があ
るものは、受診中断する可能性が低いことが示唆され
ている。加えて、心理社会的治療は免疫状態を改善さ
せるだけでなく、情緒的苦痛の軽減や服薬アドヒアラ
ンスの改善、リスク行動の低減などの利点があると指
摘されている 7)。
今年度以降もHIV 陽性者の行動面の障害を伴う問題

を研究テーマとするが、中でも特にHIV 陽性者の予後
に直結する受診中断の問題に焦点を当てた研究が必要
であると考える。
よって本研究は、HIV 陽性者の行動面の障害を伴う

心理学的問題、中でも受診中断に関して、その発生状
況、受診中断と関連する要因、受診中断に至る心理力動、
心理学的介入方法を明らかにすることを目的とする。
そのために、まずは研究 1：診療録の後方視的調査、

研究 2：他の慢性疾患との比較調査を行い、そこで得
られた知見をもとに受診中断に至る心理力動に関する
仮説を生成し、研究 3：心理検査を用いた調査を行う。
これら 3つを本研究の骨子とし、今年度は研究 1およ
び研究 2に取り組む。

研究方法　　
研究 1：診療録の後方視的調査　
調査対象は 2012 年 10 月 1日から 2013 年 9月 30

日の間に大阪医療センターを新規受診したHIV 陽性者
222 名のうち、2018 年 3 月末までに転院した例、死
亡した例、帰国した例等を除く 168名とした。
診療録から基本情報（性別、初診時の年代、感染経

路、2018 年 3月末時点での抗HIV 薬服薬の有無）、受
診中断歴の有無、診療予約の無断キャンセル数、診療
経過でのメンタルヘルスに関する診療録への記載の有
無、物質使用の有無、飲酒頻度と量、カウンセリング
介入歴を抽出した。
単純集計及び受診中断歴に関してχ二乗検定もしく

は正確確率検定を行った。

研究 2：他の慢性疾患との比較調査
高血圧、糖尿病、HIV 感染症を対象疾患とする。

HIV 感染症の対照群として高血圧と糖尿病を選択した
根拠は、3疾患いずれも慢性疾患ではあるものの、定
期的な受診や治療薬の内服・使用が求められること、
治療しなければ重篤な病状や後遺症、あるいは死亡が
生じうる疾患であることである。
高血圧と糖尿病に関しては、本調査を委託するリサー

チ企業にモニター登録をしている高血圧と糖尿病の患
者から無作為抽出し、ウェブ上で調査への回答を求め
る。それぞれ 200名程度を予定症例数とする。
調査項目は 1）基本属性、2）行動（保健行動・社会

的行動）、3）心理尺度で構成する。
1）基本属性として、性別、年齢、最終学歴、罹患判明
後の年月を問う。
2）行動（保健行動・社会的行動）としては下記の項目
を問う。受診中断：6か月間以上受診しなかった経験
の有無、服薬アドヒアランス不良：指示通りに内服・
使用しなかった経験の有無および頻度、服薬の自己中
断：医師の指示でなく自分の判断で服用・使用をやめ
た経験の有無およびその期間、就労・ひきこもり：内
閣府調査 8) の一部を用い、就労状況、外出の頻度、無
就労および引きこもりになってからの期間。
3）心理尺度としては以下の尺度を用いる。自尊感情尺
度：ローゼンバーグによって作成され、山本らが翻訳
した 10項目から成る尺度 9)、自意識尺度：自分自身に
どの程度注意を向けやすいかの個人差を測定するもの
で、公的自意識 11項目、私的自意識 10項目から成る
尺度 10)、対象関係尺度：対人場面における個人の態度
や行動を規定する、精神内界における自己と対象との
関係性の表象である対象関係を測定するもので、29項
目から成る尺度 11)。

（倫理面への配慮）
当院の倫理委員会に相当する受託研究審査委員会の

承認を得た（研究 1：整理番号 18112、研究 2：整理
番号 18102）。

研究結果　　
研究 1：診療録の後方視的調査
2018 年 3月末時点での受診中断者は 19名（11％）、

通院者は 149名（89％）であった。受診中断歴につい
ては、「あり」が 33名（20％）、「なし」が 135名（80％）
であった。初診時の年齢は20代が41名（25％）であり、
うち 16名が「中断歴あり」、25名が「中断歴なし」で
あった。30 代は 49 名（29％）で最も多く、うち 10
名が「中断歴あり」、39名が「中断歴なし」であった。
40代は 44名（26％）であり、うち 5名が「中断歴あり」、
39名が「中断歴なし」であった。50代は 23名（14％）
であり、うち 2名は「中断歴あり」、21名が「中断歴
なし」であった。60代は 9名（5％）、70代は 2名（1％）
であり、いずれも「中断歴あり」はなかった。
初診時の年齢は 30代が最も多いが、「中断歴あり」

の陽性者は初診時に 20代が最も多く、年齢が高くなる
ごとに減少傾向が認められた。
性別は男性が 165名（98％）であり、うち 33名が「中

断歴あり」、132名が「中断歴なし」であった。女性は
3名（2％）で、「中断歴あり」はいなかった。
感染経路については「同性間」が 153名（91％）で

あり、うち31名が「中断歴あり」、122名が「中断歴なし」
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であった。「異性間」は 15 名（9％）であり、うち 2
名が「中断歴あり」、13名が「中断歴なし」であった。
初診時の病期について、「無症候キャリア」が 134

名（80％）であり、うち 30名が「中断歴あり」、104
名が「中断歴なし」であった。「エイズ発症」は 34名
（20％）であり、うち 3名が「中断歴あり」、31名が「中
断歴なし」であった。
2018年3月末時点での抗HIV薬内服の有無では、「服

用なし」が 13 名（8％）であり、うち 11 名が「中断
歴あり」、2名が「中断歴なし」であった。「これまで
に抗HIV 薬服用あり」は 155名（92％）であり、うち
22名が「中断歴あり」、133名が「中断歴なし」であっ
た。「服用なし」のほとんどが「中断歴あり」であった。
他科を含めた診療の無断キャンセル数について、「5

回以上無断キャンセルあり」は 23名（14％）であり、
うち 9名が「中断歴あり」、14名が「中断歴なし」であっ
た。「4回以下」は 145 名（86％）であり、うち、24
名が「中断歴あり」、121名が「中断歴なし」であった。
診療録へのメンタルヘルスに関する記載（初診時や

診療経過での自覚し自ら訴えた不安や気分の落ち込み
に関する記述や、医療者が観察したHIV 陽性者のメン
タルヘルスに関する記述）の有無については「記載あり」
が 77名（46％）であり、うち名が 13名「中断歴あり」、
64名が「中断歴なし」であった。「記載なし」につい
ては、91名（54％）であり、うち 20名が「中断歴あり」、
71名が「中断歴なし」であった。
物質使用について「使用歴あり」は 57 名（34％）

であり、15名が「中断歴あり」、42名が「中断歴なし」
であった。「使用歴なし」では、88名（52％）であり、
うち 14名が「中断歴あり」、74名が「中断歴なし」であっ
た。不明は 23名（14％）であり、4名が「中断歴あり」、
19名が「中断歴なし」であった。飲酒頻度や摂取量に
ついては、「週 3日以上の頻度で 3杯以上の摂取量」と
それ以外の「飲まない、機会飲酒程度」の群に分けた
ところ、「週 3日以上の頻度で 3杯以上の摂取量」の群
は 41 名（25％）であり、うち 5名が「中断歴あり」、
36名が「中断歴なし」であった。「飲まない、機会飲
酒」群では、123名（73％）であり、うち 26名が「中
断歴あり」、97名が「中断歴なし」であった。不明は
4名（2％）であり、2名が「中断歴あり」、2名が「中
断歴なし」であった。
カウンセリングの介入歴については、「カウンセリン

グ介入歴あり」は 41名（24％）であり、うち 9名が「中
断歴あり」、32名が「中断歴なし」であった。「認知機
能検査のみ」は 10名（6％）であり、10名ともに「中
断歴なし」であった。「研究参加による心理士との接触
あり」では 28名（17％）であり、5名が「中断歴あり」、
23名が「中断歴なし」であった。「研究参加による心
理士との接触なし」は 89名（53％）であり、うち 19
名が「中断歴あり」、70名が「中断歴なし」であった。
上記の単純集計から、年齢（30歳以下 /31歳以上）、

性別（男 /女）、感染経路（同性間 /異性間）、初診時
の病期（無症候キャリア /エイズ発症）、2018 年 3月
末時点での抗HIV 薬服薬（あり /なし）、無断キャンセ
ル（5回以上 /4 回以下）、メンタルヘルスに関する記
述（あり/なし）、カウンセリングの利用歴（あり/なし）、
物質使用（あり /なし）、アルコールの多量摂取（あり
/なし）で、中断歴（あり /なし）に関してχ二乗検定
もしくは正確確率検定を行った。その結果は下記のと
おりである。年齢（p=.000）、性別（p=1.000）、感染
経路（p=.738）、初診時の病期（p=.075）、2018 年 3
月末時点での抗 HIV 薬内服（p=.000）、無断キャンセ
ル（p=.021）、メンタルヘルスに関する記述（p=.408）、
カウンセリングの利用歴（p=.737）、物質使用（p=.126）、
アルコールの多量摂取（p=.205）。よって、30 歳以下
であること、抗HIV 薬服用を服用していないこと、無
断キャンセルの回数が多いことと、受診中断の間に関
連が認められた。

研究 2：他の慢性疾患との比較調査
今後データ収集および解析を行う。

考 察　
研究 1：診療録の後方視的調査
本研究により、1施設ではあるがHIV 陽性者の受診

中断の発生状況が明らかとなった。また、先行研究で
示されているように、若年者及び服薬未導入の場合に
は、受診中断に至りやすい可能性が確認された。これ
に加え、診療の無断キャンセルが多い場合には受診中
断に繋がりやすい可能性が示唆された。
無断キャンセルが生じた際には、本人の来院時に安

定的な受診の障壁となっている点を医療スタッフが本
人に確認し、受診中断予防のための介入を行うことが
重要である。
また今回の調査ではメンタルヘルスや物質使用と受

診中断の関連は明らかにはならなかった。しかしなが
ら、診療場面等において本人が自身のメンタルヘルス
や物質使用の問題について自覚的であるとは限らず、
またそれについて自発的に発言することは容易ではな
いことが推察され、この点は今回の調査手法による限
界であると考えられる。メンタルヘルスや物質使用に
ついては、医療スタッフからの意識的・継続的なアセ
スメントが必要であると考えられる。

研究 2：他の慢性疾患との比較調査
今後のデータ収集および解析によって、各慢性疾患

患者、特にHIV 陽性者の行動面や心理面の特性と、受
診中断等に至る心理力動を明らかにする。

結 論
研究 1より、1医療機関ではあるが、HIV 陽性者の

受診中断の発生状況が明らかとなった。また、HIV 陽
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性者の受診中断を防ぐためには、無断キャンセルが発
生した際に、安定した受診の障壁を検討する介入を行
うことの重要性が示唆された。また今後研究 2を進め
ることにより、HIV 陽性者の心理的特性や受診中断に
関する心理力動について明らかにする必要がある。

健康危険情報　
該当なし。
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該当なし。
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Clinical characteristics of HIV-1-infected
patients with high levels of plasma
interferon-γ: a multicenter observational
study
Dai Watanabe1,2* , Tomoko Uehira1, Sachiko Suzuki1, Erina Matsumoto1, Takashi Ueji1, Kazuyuki Hirota1,
Rumi Minami3, Soichiro Takahama3, Kimikazu Hayashi4, Morio Sawamura5, Masahiro Yamamoto3 and
Takuma Shirasaka1,2

Abstract

Background: Circulating interferon-γ (IFN-γ) concentration may be sustained at a high level regardless of the
initiation of antiretroviral therapy (ART) in some patients with HIV-1 infection. In the present study, we examined
the clinical characteristics of HIV-1-infected patients with high levels of plasma IFN-γ.
Methods: The study subjects were patients infected with HIV-1 who were either naïve to ART with CD4+ cell
count > 200 cells/μL (n = 12), or had achieved viral suppression after ART for over a year (n = 188). The levels of
plasma IFN-γ and interleukin-6 (IL-6) were measured by the enzyme-linked immunosorbent assay. Patients were
divided into high IFN-γ and low IFN-γ groups based on a cutoff level of 5 pg/mL.

Results: The high IFN-γ group included 41 patients (21%). Compared to the patients on ART with low IFN-γ levels,
those on ART in the high IFN-γ group were more likely to be younger than 50 years of age (P = 0.0051) and less
likely to have dyslipidemia (P = 0.0476) or to be on a protease inhibitor (P = 0.0449). There was no significant
difference between groups in the median increase of CD4+ cell counts from the initiation of ART for up to 3 years.
However, after 4 years, the increase in CD4+ cell counts was significantly lower in the high IFN-γ group compared
with that in the low IFN-γ group. There were no such significant differences between patients with low and high
(> 2 pg/mL) levels of plasma IL-6.

Conclusion: We concluded that HIV-1-infected patients with high levels of circulating IFN-γ did not have a higher
rate of comorbidities related to immune activation. However, they exhibited lower CD4+ cell count recovery after
4 years of being on ART. This deficit could be a consequence of persistent immune activation.

Keywords: HIV-1 infection, Interferon-γ, Interleukin-6, CD4+ cell count recovery

Background
During HIV-1 infection, serum cytokine levels generally
rise with the progression of immunodeficiency and de-
crease with the initiation of antiretroviral therapy (ART)
[1–6]. However, we previously measured the levels of 12

serum cytokines in 35 HIV-infected patients and demon-
strated that the level of serum interferon-γ (IFN-γ) ex-
hibits a trend different from those of other cytokines [7].
Specifically, in a cross-sectional study, we revealed that
some patients who were asymptomatic carriers or being
treated by ART had a high level of serum IFN-γ. Simi-
larly, in a longitudinal study, we revealed that a high
level of serum IFN-γ was sustained in about 30% of the
patients after the initiation of ART. Those observations
suggested that serum IFN-γ concentration is maintained
at a high level in some patients regardless of the state of
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immunodeficiency or ART. Thus, compared with the
concentrations of other cytokines, the level of circulating
IFN-γ may have different clinical significance in patients
infected with HIV-1 [8].
It has been reported that initiation of ART reduces the

levels of inflammation-associated soluble biomarkers,
including serum cytokines such as interleukin-6 (IL-6),
although their levels do not return to those observed in
non-infected population [3, 5, 9]. Various factors, such
as old age, comorbidities, and death, have been associ-
ated with the high level of circulating IL-6 in patients
infected with HIV-1 [9–11].
In contrast to the current knowledge about factors

influencing IL-6 levels, the parameters associated with
the high level of circulating IFN-γ have not been well
established. It is unclear whether sustained high level of
circulating IFN-γ has any influence on the clinical
course of individuals infected with HIV-1. Although it
may have an immunostimulatory effect that suppresses
viral replication and increases CD4+ cell count, excessive
immune activation may result in the reduction of CD4+

cell count and increased likelihood of comorbidity
development. In the present study, we examined
HIV-1-infected patients who were either naïve to ART,
with CD4+ T cell count > 200 cells/μL, or had HIV-1
RNA levels below the detection limit after being on ART
for over a year and compared the clinical characteristics
between the participants with high and low levels of
plasma IFN-γ or IL-6.

Methods
Study population
The study complied with the principles of the Declar-
ation of Helsinki regarding the investigations in human
subjects and was performed after an ethics approval
H26-NHO (AIDS)-03 had been received from Central
Institutional Review Board Committee of the National
Hospital Organization of Japan. Written consent was ob-
tained from all study participants. The study cohort
comprised 200 HIV-1-infected patients over 20 years of
age who were regularly seen at one of the four hospi-
tals of the National Hospital Organization. Patients
were either naïve to ART, with CD4+ T cell count > 200
cells/μL, or had achieved viral suppression after having
been on ART for over a year. Patients who developed fever
or had other acute diseases were excluded from the study
cohort.

Plasma measurements of IFN-γ and IL-6
Plasma was separated from the whole blood and kept
frozen in − 80 °C until use. The levels of plasma IFN-γ
and IL-6 were measured by the enzyme-linked
immunosorbent assay (ELISA) (ThermoFisher Scientific,
Waltham, MA) according to the supplier’s protocol. A

cutoff level of 5 pg/mL was selected to delineate groups
with high and low IFN-γ levels as previously described
[7]. The cutoff level for IL-6 was set to 2 pg/mL, close to
the upper quartile (1.9 pg/mL). When repeated blood
collections were possible for patients with IFN-γ ≥5 pg/
mL, samples were collected three times with at least 1
month in between each collection to confirm the repro-
ducibility of high plasma IFN-γ levels.

Comparisons of the groups with high and low levels of
IFN-γ and IL-6
Participants were divided into the groups with high and
low IFN-γ and IL-6 levels based on cutoff values indi-
cated above. The initial measurement of IFN-γ was used
to divide the patients into the groups. Sex, age, assumed
route of infection, use of ART, and comorbidities were
compared at the time of entry to the study. The patients
were defined to have diabetes mellitus, dyslipidemia,
hypertension, chronic kidney disease, and osteoporosis if
they were diagnosed with these conditions according to
the Japan Diabetes Society criteria, Japan Atherosclerosis
Society guideline, Japanese Society of Hypertension
guideline, Japanese Society of Nephrology guideline, and
Japanese Society for Bone and Mineral Research criteria
[12–14], respectively. Patients that received treatment
for these conditions were also included. History of ma-
lignancy was defined as having history of any cancer that
had been proven by biopsy. Chronic hepatitis B was de-
fined as persistence of hepatitis B surface antigen for 6
months or more. Chronic hepatitis C was defined as the
presence of detectable hepatitis C virus RNA in the
serum. Only those comorbidities that were identified in
over 5% of the study patients at entry were considered
for analysis. Clinical categories, number of CD4+ T cells
(CD4+ cell count), plasma HIV-1-RNA levels, and
comorbidities at the time of HIV-1 diagnosis were also
collected retrospectively from the medical records and
compared between the groups. The change in CD4+ cell
count following ART was calculated based on the cell
count prior to the initiation of ART. Changes in CD4+

cell count were measured from 1 year after ART initi-
ation for up to 10 years.

Phylogenetic analysis
The results of the drug resistance test for HIV-1 were
collected retrospectively for the purpose of the study.
Resistance testing was performed as described previously
[15]. Briefly, viral RNA was extracted from a plasma
sample. The regions of HIV-1 protease and reverse tran-
scriptase were amplified by using the reverse transcrip-
tion polymerase chain reaction (PCR) method followed
by nested PCR. After the purification of the amplified
PCR products, the sequences were obtained by direct se-
quencing. Sequences used in the study (protease amino
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acid residues 1–99 and reverse transcriptase amino
acid residues 1–240) were registered in GenBank
(Additional file 1: Supplementary Materials and
Methods). Nucleic acid sequences were aligned using
Clustal W program version 2.1 (http://www.clustal.org/
clustal2/) and GENETYX-MAC version 18.0.6 (GENE-
TYX, Tokyo, Japan). HIV-1 subtype B (HXB2, accession
no. K03455) and HIV-2 (accession no. KX174313) were
used for subtyping and as outgroup, respectively.
Phylogenetic tree was constructed by using the
neighbor-joining method (MEGA6 program), and the
bootstrapping method was used to perform statistical
evaluations.

Statistical analysis
The Mann-Whitney U test was used to analyze continu-
ous variables. The chi-squared test was performed for
3 × 2 and 6 × 2 contingency tables, and the Fisher’s exact
test was performed for 2 × 2 contingency tables.
Spearman’s rank correlation coefficient was calculated
for 2 × 2 contingency tables. All analyses were performed
using JMP software version 11.2.1 (SAS Institute Inc.,
Cary, NC). All statistical analyses were conducted with a
significance level of α = 0.05 (P < 0.05).

Results
Clinical characteristics
Clinical characteristics of the patients are shown in
Table 1. The median age was 42 years, and 98% of the
patients (n = 196) were men. Twenty-seven percent of
the patients (n = 53) were over the age of 50. The major-
ity of the patients infected with HIV-1 (99%, n = 198)
were Japanese; the remaining two patients were from
Latin America and Oceania, respectively. Six percent of
the patients (n = 12) were naïve to ART.

Plasma IFN-γ and IL-6 measurements
Plasma IFN-γ and IL-6 levels measured by ELISA are
shown in Fig. 1. High IFN-γ and IL-6 levels were ob-
served among the patients both on ART (Fig. 1a and c)
and naïve to ART (Fig. 1b and d). Based on the cutoff
value of 5 pg/mL, 41 patients were categorized as high
IFN-γ group (21, 95% confidence interval: 15–27%), and
the remaining 159 patients were categorized as low
IFN-γ group. Furthermore, 42 patients (21, 95% confi-
dence interval: 16–27%) had plasma IL-6 ≥ 2 pg/mL;
among them, 17 patients also had IFN-γ ≥ 5 pg/mL. The
distributions of patients between high and low cytokine
groups were different for IFN-γ and IL-6 (P < 0.0001).

Table 1 Characteristics of participants at entry

Age (year), median [IQR] 42 [35–51]

Males (n, %) 196 (98%)

Assumed route of HIV-1 infection (n, %)

Homosexual 168 (84%)

Heterosexual 28 (14%)

Others 4 (2%)

Nationality (n, %)

Japanese 198 (99%)

Non-Japanese 2 (1%)

Current ART use (n, %)

Naïve 12 (6%)

Use for ≥1 years 188 (94%)

Abbreviations: HIV-1 = human immunodeficiency virus 1, ART = antiretroviral
therapy, IQR = interquartile range

A

B

C

D

Fig. 1 Histogram plots of the numbers of patients with different
plasma cytokine levels. (a) IFN-γ levels in the patients on ART. (b)
Plasma IFN-γ levels in naïve patients. (c) Plasma IL-6 levels in the
patients on ART. (d) Plasma IL-6 levels in naïve patients
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Reproducibility of the initial high IFN-γ measurements
Reproducibility of the test results was examined by
measuring plasma concentrations of IFN-γ three times
in 35 out of 41 patients in the high IFN-γ group. IFN-γ
concentration was ≥5 pg/mL in the two follow-up mea-
surements for all patients who had IFN-γ ≥ 10 pg/mL at
the initial measurement (n = 24, 69%). Similarly, IFN-γ
concentration was ≥5 pg/mL in the two follow-up
measurements for 6 of the 11 patients whose IFN-γ was
5–10 pg/mL at the initial measurement. For the
remaining five patients, IFN-γ concentration was 2–5
pg/mL in at least one of the two follow-up measure-
ments. Thus, the high levels of plasma IFN-γ were con-
sistent and not transient across the three replicate
measurements in most patients (n = 30, 86%).

Comparison of patient characteristics across the groups
Patients were divided into the two groups based on the
initial levels of IFN-γ and IL-6, and their characteristics
were compared. In order to match the characteristic
background, the patients on ART were included for
comparison (n = 188). Table 2 shows patient characteris-
tics for each group. The median age of the patients at
the time of study entry was statistically different (P =
0.0349), and the proportion of the patients below the
age of 50 was higher in the high IFN-γ group (P =
0.0051). The proportion of patients who were on a pro-
tease inhibitor was significantly lower in the high IFN-γ
group (26%) than in the low IFN-γ group (44%, P =
0.0449). The duration of ART in the high IL-6 group
was shorter than that in the low IL-6 group. Patients in
the high IFN-γ group were less likely to have dyslipid-
emia (15%, n = 6) compared with those in the low IFN-γ
group (33%, n = 49; P = 0.0476). In addition, patients in
the high IL-6 group had a higher rate of diabetes
mellitus and higher levels of serum C-reactive protein
than those in the low IL-6 group (P = 0.0266 and 0.0073,
respectively). These observations indicated that patients’
characteristics were different in the groups with high
and low IFN-γ and IL-6 levels.
The rates of comorbidities were also evaluated at the

time of HIV-1 diagnosis (Table 3). The rate of dyslipid-
emia at diagnosis was lower than that at entry (9% ver-
sus 29%; P < 0.0001). Similar results regarding the rates
of hypertension (2% versus 11%; P = 0.0006) and chronic
renal disease (2% versus 11%; P = 0.0002, respectively)
were observed at diagnosis and at entry. Dyslipidemia
rates between the high and low IFN-γ groups and the
rates of diabetes mellitus between the high and low IL-6
groups (P = 0.5327 and P = 0.0635, respectively) were not
significantly different. These observations indicate that
comorbidities tended to appear during the course of
HIV infection.

Next, Spearman’s rank correlation coefficients among
the factors related to high IFN-γ levels (age < 50, abaca-
vir use, protease inhibitor use, and with dyslipidemia at
entry) were calculated (Table 4). In contrary to the
results illustrated in Table 2, a significant association
was observed between high IFN-γ and abacavir use. A
significant relationship was observed in all other com-
parisons except those between protease inhibitor use
and abacavir use as well as between protease inhibitor
use and age < 50, suggesting that these factors may inter-
act with each other.

Recovery of CD4+ cell counts following ART
The recovery of CD4+ cell counts following ART was
compared between the groups (Fig. 2). Patients that did
not receive ART (n = 12) or for which CD4+ cell count
just before initiating ART was unknown (n = 7) were
excluded from this analysis. At the initiation of ART
(baseline), CD4+ cell counts were not significantly dif-
ferent between the groups, with 268 and 210 cells/μL
in the high and low IFN-γ groups (P = 0.0961), and
229 and 217 cell/μL in the high and low IL-6 groups
(P = 0.9112), respectively. Figure 2 shows the median
CD4+ cell count increase ± interquartile range (IQR)
from the baseline. The difference between the groups
was not significant for 3 years on ART. However,
there was a significant difference indicating lower re-
covery of CD4+ cell counts in the high IFN-γ group
after 4 years of ART (Fig. 2a). A similar reduction
was not observed in the high IL-6 group (Fig. 2b).
Cutoff values were evaluated by the comparisons with
CD4+ cell count recovery after 4–7 years of ART.
Cutoff values varied from 0.5, which was close to the
median value of plasma IFN-γ concentration (0.54) in
this study, to 10, so the participants were divided into
two groups using these cutoff values. Figure 3 indi-
cates P values and differences in the increase of
CD4+ cell count for intergroup comparisons. The low-
est P values were located within 5.1–5.7 pg/mL of IFN-γ
concentration in all four assays (Fig. 3a). Maximum differ-
ences were also located within 4.5–5.7 pg/mL (Fig. 3b).
These observations suggested that 5 pg/mL was poten-
tially the optimal cutoff value for IFN-γ concentration and
higher cutoff value may show nearly the same results. No
significant differences were observed in any cutoff values
at 1–3 years of ART for plasma IFN-γ concentration and
at 1–10 years of ART for plasma IL-6 concentration.

Phylogenetic analysis
Phylogenetic analysis of HIV-1 variants was performed
in 113 patients by comparing 197-bp and 720-bp long
sequences of genes encoding protease and reverse tran-
scriptase, respectively (Fig. 4). Among the 45 patients
with high levels of plasma IFN-γ and/or IL-6, 39 were

─ 125 ─



distributed in a scattered manner within B subtype and
non-B subtype. The sequences from the remaining six pa-
tients formed a cluster with a bootstrapping value of
84.8%. Sequences from four out of these six patients
formed a cluster with a bootstrapping value of 92.3%; they
exhibited similarity to the sequence previously described
by Mori et al., which was a novel HIV-1 variant with rapid
disease progression during primary HIV-1 infection [16].
Specifically, there was an insertion of the amino acid se-
quence Q[S/N]RPE in the p6 region of gag in addition to
the amino acid sequence QNME in the C′-terminus of
integrase. These observations suggested a possibility that
viral factors might be involved in the maintenance of high
plasma IFN-γ levels in these patients.

Discussion
In the present study, we determined the proportion of
HIV-1-infected patients with a high level of plasma
IFN-γ (≥5 pg/mL) and examined their clinical character-
istics. We demonstrated that the patients with a high
plasma IFN-γ level were more likely to be younger, and
less likely to have dyslipidemia or to be on a protease in-
hibitor. The incidence rate of comorbidities, such as
diabetes and hypertension, in the high IFN-γ group was
equivalent or nominally lower than that of the low
IFN-γ group, although significant differences were not
observed. Most of these results were not qualitatively
similar to the findings reported in patients with high
levels of circulating IL-6 in this and previous studies

Table 2 Comparison of the groups with high and low IFN-γ and IL-6 levels among the patients on ART at entry

High IFN-γ Low IFN-γ P-value High IL-6 Low IL-6 P-value

N 39 149 38 150

Age (year), median [IQR] 40 [33–44] 43 [36–52] 0.0349* 45 [37–53] 42 [35–51] 0.2683

Age < 50 (n, %) 35 (90%) 101 (68%) 0.0051* 25 (66%) 111 (74%) 0.3166

Males (n, %) 39 (100%) 146 (98%) 1.000 38 (100%) 147 (98%) 1.000

Assumed route of HIV-1 infection (n, %) 0.7044 0.1995

Homosexual 34 (87%) 123 (83%) 35 (92%) 122 (81%)

Heterosexual 4 (10%) 23 (15%) 2 (5%) 25 (17%)

Others 1 (3%) 3 (2%) 1 (3%) 3 (2%)

Japanese (n, %) 38 (97%) 148 (99%) 0.3727 38 (100%) 148 (99%) 1.0000

CD4+ cell count (cell/μL), median [IQR] 491 [396–659] 535 [443–736] 0.271 531 [419–711] 538[442–735] 0.5293

HIV-1-RNA level (copies/mL), median [IQR] < 20 [< 20–< 20] < 20 [< 20–< 20] 0.5856 < 20 [< 20–< 20] < 20 [< 20–< 20] 0.9208

Abacavir use (n, %) 7 (18%) 52 (35%) 0.0523 9 (24%) 50 (33%) 0.3285

Tenofovir use (n, %) 30 (77%) 92 (62%) 0.0911 28 (74%) 94 (63%) 0.2548

Protease inhibitor use (n, %) 10 (26%) 65 (44%) 0.0449* 14 (37%) 61 (41%) 0.7140

Darunavir use (n, %) 10 (26%) 51 (34%) 0.3428 9 (24%) 52 (35%) 0.2458

Atazanavir use (n, %) 0 (0%) 4 (3%) 0.5820 1 (3%) 3 (2%) 1.0000

Lopinavir use (n, %) 0 (0%) 5 (4%) 0.5854 3 (8%) 2 (1%) 0.0571

Fosamprenavir use (n, %) 0 (0%) 5 (3%) 0.5854 1 (3%) 4 (3%) 1.0000

Integrase inhibitor use (n, %) 24 (62%) 73 (49%) 0.2079 24 (63%) 73 (49%) 0.1457

Duration of ART (year), median [IQR] 3.8 [1.8–6.3] 4.4 [2.4–6.6] 0.2283 3.4 [1.8–5.9] 4.4 [2.5–6.7] 0.0438*

Frequency of ART exchange, median [IQR] 0 [0–1] 1 [0–2] 0.4936 0 [0–1] 1 [0–2] 0.0607

Comorbidities

Chronic renal disease (n, %) 3 (8%) 18 (12%) 0.5747 2 (5%) 19 (13%) 0.2572

Chronic hepatitis B (n, %) 3 (8%) 13 (9%) 1.0000 2 (5%) 14 (9%) 0.5333

Dyslipidemia (n, %) 6 (15%) 49 (33%) 0.0476* 12 (31%) 43 (29%) 0.6957

Statin use (n, %) 1 (3%) 13 (9%) 0.3072 1 (3%) 13 (9%) 0.3078

Hypertension (n, %) 3 (8%) 18 (12%) 0.5747 6 (16%) 15 (10%) 0.3850

Diabetes mellitus (n, %) 1 (3%) 12 (8%) 0.3088 6 (16%) 7 (5%) 0.0266*

Laboratory test

Serum C-reactive protein (mg/dL) 0.05 [0.02–0.10] 0.06 [0.03–0.17] 0.2224 0.10 [0.04–0.46] 0.05 [0.03–0.11] 0.0073*

Abbreviations: IQR = interquartile range, HIV-1 = human immunodeficiency virus 1, ART = Antiretroviral therapy
*Significant difference
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[10]. Borges et al. performed an analysis of 9864 patients
with virological suppression and demonstrated that the
high level of plasma IL-6 was associated with multiple
factors that affect inflammation, such as old age, use of
protease inhibitors, comorbidities, reduced renal func-
tion, and others. Some studies have also demonstrated
associations between the high level of circulating IL-6
and various clinical outcomes, including death and the
onset of acquired immune deficiency syndrome [9, 11,
17]. Our findings support a possible association between
the high level of IFN-γ with endogenous anti-HIV re-
sponse rather than with inflammation [8].
Notably, HIV-1-infected patients with a high plasma

IFN-γ level had reduced CD4+ cell count recovery from
year 4 on ART and onwards than patients with a low
plasma IFN-γ level. Various factors have been shown to
be associated with suboptimal CD4+ cell count recovery,
including low nadir/baseline CD4+ cell count, old age,
male gender, prolonged duration between HIV-1 infec-
tion and the initiation of ART, hepatitis C virus infec-
tion, hepatitis B virus infection, comorbidities, injection
drug use, up-regulation of surface markers of lympho-
cyte activation, and gene polymorphisms of IL-10 and
IL7RA [18–37]. In addition, many soluble biomarkers
have been also examined for the association with

suboptimal recovery of CD4+ cell count [38, 39].
However, the nadir/baseline CD4+ cell count may be a
confounding factor as it is strongly associated with
suboptimal recovery of CD4+ cell count and influences
the circulating level of soluble biomarkers. After control-
ling for that confounding factor, only a limited number
of biomarkers, including IL-6 before ART and
interferon-inducible protein-10 after ART, were associ-
ated with the suboptimal recovery of CD4+ cell count
[34, 35]. In the present study, we demonstrated that
there was no significant difference in CD4+ cell counts
prior to and 3 years after ART between the low and high
IFN-γ groups. Unexpectedly, the proportion of patients
who were considered at high risk of reduced CD4+ cell
count recovery, such as older patients and those with
comorbidities, was lower in the high IFN-γ group than
in the low IFN-γ group. Collectively, these findings
suggest that a high level of plasma IFN-γ may be an
independent factor associated with lower recovery of
CD4+ cell count.
Our phylogenetic analysis demonstrated that HIV-1

genetic sequence in patients with a high IFN-γ level was
distributed among different subtypes in a scattered
manner, indicating that gene polymorphisms may be one
of the causative factors of high plasma IFN-γ level.

Table 3 Comparison of the groups with high and low IFN-γ and IL-6 levels among the patients on ART at diagnosis of HIV infection

High IFN-γ Low IFN-γ P-value High IL-6 Low IL-6 P-value

Clinical categories 0.7550 0.4122

Acute HIV infection 7 (18%) 26 (17%) 4 (11%) 29 (19%)

Chronic HIV infection, Category A/B 21 (54%) 89 (60%) 25 (66%) 85 (57%)

Category C 11 (28%) 34 (23%) 9 (24%) 36 (24%)

CD4+ cell count (cell/μL), median [IQR] 265 [71–393] 253 [116–393] 0.9986 261 [107–386] 253 [104–398] 0.6920

HIV-1-RNA level (copies/mL), median [IQR] 96,750
[25,050–789,500]

105,000
[26,725–462,250]

0.9956 79,150
[25,475–373,250]

101,500
[26,100–491,500]

0.5009

Comorbidities

Chronic renal disease (n, %) 0 (0%) 3 (2%) 1.0000 1 (2%) 2 (1%) 0.5089

Chronic hepatitis B (n, %) 2 (5%) 12 (8%) 0.7391 2 (5%) 12 (8%) 0.7384

Dyslipidemia (n, %) 2 (5%) 15 (9%) 0.5327 3 (7%) 14 (9%) 1.0000

Hypertension (n, %) 0 (0%) 4 (3%) 0.5833 2 (5%) 2 (1%) 0.1949

Diabetes mellitus (n, %) 0 (0%) 5 (3%) 0.5855 3 (7%) 2 (1%) 0.0635

Abbreviations: IQR = interquartile range, HIV-1 = human immunodeficiency virus 1

Table 4 Spearman’s rank correlation coefficient indicating the presence or absence of the correlation between the factors related to
high IFN-γ levels

Age < 50 Abacavir use Protease inhibitor use With dyslipidemia

High IFN-γ 0.199 P = 0.0062* −0.1481 P = 0.0425* −0.1489 P = 0.0414* − 0.1560 P = 0.0325*

Age < 50 − 0.2993 P < 0.0001* 0.0181 P = 0.8054 −0.2297 P = 0.0015*

Abacavir use 0.0108 P = 0.8827 0.3462 P < 0.0001*

Protease inhibitor use 0.1924 P = 0.0082*

*Significant difference
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IFN-γ + 874 T/A gene polymorphism is located within
the first intron and encompasses the binding site for the
transcription factor NF-κB. Binding affinity of NF-κB for
the + 874 A-allele is lower, and it results in reduced pro-
duction of IFN-γ. Because it has been reported that indi-
viduals with + 874 A-allele may be at a higher risk of
tuberculosis [40], many studies examined the association
between this polymorphism and various diseases. In par-
ticular, it has been shown that the A-allele was a risk fac-
tor for HIV infection [41], and that HIV-infected
patients with the A-allele had a higher risk of
HIV-tuberculosis co-infection [42], lower CD4+ cell

count [31, 43], and lack of response to ART [44]. Our
findings were not in accordance with previous reports,
which demonstrated that patients with the A-allele, asso-
ciated with lower IFN-γ production, showed a reduction
in CD4+ cell count. These findings suggest that IFN-γ
gene polymorphism may not be the primary factor that
contributes to the high level of circulating IFN-γ.
In the phylogenetic analysis, we identified four patients

that formed a cluster (red boxes in Fig. 4). In addition to
the similarities of their genetic sequence, they had com-
mon geographical and chronological features, as all four
of them were diagnosed in Osaka after 2011. Thus, these
patients were likely to have been infected by the novel
HIV-1 variant previously described by Mori et al. [16]. It

A

B

Fig. 2 Increase in the CD4+ cell count from the start of ART (baseline).
(a) The increase in CD4+ cell count from the baseline is expressed as
the median ± interquartile range (IQR). Solid and dotted lines indicate
the high and low IFN-γ groups, respectively. (b) The increase in CD4+

cell count in the high and low IL-6 groups. The total number of
patients at respective time points is indicated below each graph.
*P < 0.05, **P < 0.01

A

B

Fig. 3 Evaluation of cutoff values for plasma IFN-γ concentration
using the differences of increase in the CD4+ cell count from the
start of ART (baseline). (a) Cutoff values for plasma IFN-γ
concentration were increased by 0.1 from 0.5 to 10. The participants
were divided into two group and group comparisons were
performed. P values of the Mann-Whitney U test are indicated. The
range of cutoff values with the smallest P value are shown in the
top of figures. (b) The differences of increase in CD4+ cell count
between two groups. The range of cutoff values with the maximum
differences is shown in the top of figures
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is still unclear why the patients who were infected with
this novel variant had accelerated disease progression.
Further investigations of this phenomenon are required
because there may be a potential common mechanism
underlying the accelerated disease progression and high
plasma IFN-γ level.
There were several limitations in our study: it in-

cluded a relatively small number of patients, espe-
cially of those infected with novel HIV-1 variant
previously described [16]. Furthermore, information
on some factors that might affect circulating cyto-
kines, such as consumption of tobacco and alcohol
[10], were missing. In addition, the data on CD4+ cell
counts were collected retrospectively, and plasma
IFN-γ level was evaluated in a cross-sectional manner.
Although we selected the cutoff value using earlier
data [7], evaluation of the cutoff value in this study
using the differences of the recovery of CD4+ cell
count after 4 years of ART suggested that 5 pg/mL of
IFN-γ concentration was a potential candidate for op-
timal cutoff value. In addition, our study did not
investigate IFN-γ-producing cells. Further studies are
required to uncover the biological mechanism con-
tributing to the high level of circulating IFN-γ.

Conclusions
Twenty-one percent of HIV-1-infected patients, who
were either naïve to ART (CD4+ cell count > 200 cells/
μL) or had achieved viral suppression after ART for 1
year or longer, were found to have a high (> 5 pg/mL)
level of plasma IFN-γ. These patients did not have a
higher rate of comorbidities associated with immune
activation during the course of HIV infection. However,
they demonstrated reduced CD4+ cell count recovery
after 4 years on ART, indicating that these patients may
be influenced by persistent immune activation.
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A．研究目的

近畿ブロックは滋賀・京都・大阪・兵庫・奈良・

和歌山の2府4県からなる。全国の都道府県でHIV

感染者・AIDS患者の報告数が2番目に多い大阪府が

含まれるが、残りの5府県では大阪府ほどの報告件

数はないものの、HIV診療における課題は少なくは

ない。長期療養が必要なHIV感染者が安心して療養

できるような診療体制の整備、つまり拠点病院と拠

点病院以外の病院との病病連携や病診連携も踏まえ

ての医療体制を整備する必要がある。近畿ブロック

のHIV診療レベルの向上と連携強化、歯科や精神科

疾患、救急医療、透析医療、長期療養の診療体制の

整備などの課題の解決するためには、診療上の種々

の課題に伴った研修会の実施が必要である。

B．研究方法

研修・教育に用いた資材は添付の通りであった。
● あなたに知ってほしいこと

（https://osaka.hosp.go.jp/khac/data/anatani_shitte-

hoshii_ v13.pdf）
● HIV/AIDSの正しい知識～知ることから始めよう～

（https://www.haart-support.jp/pdf/h23_knowledge_

hiv_aids_all.pdf）
● 抗HIV治療ガイドライン（https://www.haart-sup-

port.jp/pdf/guideline2018r2.pdf）

● Healthy&Sexy（https://osaka.hosp.go.jp/khac/data/

healthy-sexy2014.pdf）
● あなたとあなたのイイ人へ

（https://osaka.hosp.go.jp/khac/data/anatato2014.pdf）

上記のうち、「あなたに知ってほしいこと」と

「あなたとあなたのイイ人へ」、「Healthy&

Sexy 」の3点については当センターホームページか

らダウンロード可能である。

（倫理面への配慮）

研修・教育に用いた症例呈示では、患者個人が特

定されない等の配慮を行った。

C．研究結果

2018年度の研修会実施実績は添付の通りで、13

件であった（開催予定を3件含む）。中核拠点病院

および各自治体でも研修会が企画、主催された。講

義形式のものが8件、ロールプレイも含まれるもの

が3件、臨床現場（診察等）も含まれるものが2件

であり、講義形式のものが最も多かった。対象とな

った職種は医師（1件）・看護師（4件）・カウン

セラー（1件）・MSW（1件）・歯科医師/歯科衛生

士（2件）・多職種（1件）・その他（2件）であ

り、多くの職種が対象となっていた。カウンセラー

連絡会議では物質依存に関する講義ののち、参加し

本研究の目的は、近畿ブロックのHIV診療レベルの向上と連携強化、歯科や精神科疾

患、救急医療、透析医療、長期療養の診療体制の整備などの課題の解決に資すること

にある。方法は主に、研修会の企画および実施と近畿ブロックにおける中核拠点病院

打ち合わせ会議の開催である。各府県では中核拠点病院が中核となり診療が円滑に行

われるようになってきている。その一方で、HIV感染症患者の一般医療への需要があ

り、拠点病院に加えて、一般の医療施設の参加が必要な状況であることが明らかにな

った。今後は、長期療養が必要なHIV感染症患者が、安心して療養できるような診療

体制の整備が必要と考える。

研究要旨

近畿ブロックのHIV医療体制整備

研究分担者     渡邊　大
(独) 国立病院機構大阪医療センター臨床研究センター
エイズ先端医療研究部　HIV感染制御研究室長
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た各施設からの報告がなされ、カウンセリング体制

は概ね整っていることが確認された。一方で、カウ

ンセラーの退職やカウンセラーのHIV陽性者へのカ

ウンセリングのハードルの高さ、カウンセリングと

検査のニーズによるマンパワーの不足、面接室確保

の困難さなどが課題としてあげられた。

情報発信においては、ホームページの運営は重要

である。ホームページでは2つの点において改訂を

行った。まずは、ホームページのHTTPS化（SSL対

応）である。ある種のブラウザがSSLに対応してい

ないサイトにアクセスした時に、警告を表示するよ

うになった。そのような情報を知らない場合、ホー

ムページから資材のダウンロードを躊躇される可能

性がある。医療従事者のみならず、患者や支援団体

など幅広く情報発信を行うためには必要な対策であ

る。また、昨年度にHTML/CSS/Javascriptを導入

し、ホームページのプログラムの全面的書き換えを

行った。本年度はこのプログラムを病院のWEBサ

ーバーにアップロードし、公開を行った。

中核拠点病院会議を2018年10月27日に実施し

た。各中核拠点病院におけるHIV診療の課題におい

て、行政の担当者とともに共通認識を持つ場とし

た。ブロック拠点・中核拠点病院からは、新規診断

感染者数が減ってきている施設が多い（国立大阪・

堺・奈良・和歌山）ものの、エイズ患者の占める割

合は高どまりしている施設（国立大阪・大阪市立・

京都）があることが報告された。

行政からも新規報告件数やエイズ患者の占める割

合について、同様な報告がなされた。梅毒検査の併

用、検査会場の変更による利便性の向上、検査を行

う曜日の変更、出会い系アプリ（9monsters）への広

告により検査件数が増えた可能性があったことも報

告された（大阪府・大阪市・堺市など）。総合討論

-1においては、薬物依存・外国人・高齢者・透析症

例の現状についての議論が行われた。総合討論-2の

救済医療については大阪医療センターのHIV地域医

療支援室の紹介と、PMDAデータを活用した個別支

援の内容、薬害被害者におけるC型肝炎の治療状況

についての議論が行われた。PMDAデータを活用し

た個別支援は、血友病HIV感染者に対する新しく始

まった患者支援団体・ACCによる支援であり、患者

にどのようにアプローチするか、かかりつけの主治

医とどのように連携をとるのかについて模索中であ

ることが議論された。新規のC型肝炎治療薬が登場

し、多くの患者さんでHCVの排除に成功した。し

かし、ウイルス排除後も肝細胞癌のフォローは必要

であり、すべての患者さんに治療が施されたわけで

はなく、今後も情報発信を続けていく必要があるこ

とについて討論した。

HIV感染症の医療体制の整備に関する研究

研修・教育に用いた資材

実施実績
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D．考察

今年度も13件の研修を行った。近畿ブロックで

はこれらの研修会以外にも、多くの研修会を実施し

ていることである。本研究班主催では薬剤師を主な

対象とした研修会を行っていないが、それらの研修

会は関西臨床カンファレンス（http://www.kansai-

hiv.com/index.html）が主催で行っている。さらに、

関西臨床カンファレンスでは薬剤師向けに加え、若

手医師向け研修会（スキルアップセミナー等）・

NGOやNPO交流会、カウンセリング部会なども行

われている。研究後のアンケートでは概ね良好な評

価を得ているが、研修・教育効果の評価方法につい

ては、引き続き検討が必要である。

各府県では中核拠点病院が中核となり診療が円滑

に行われるようになってきている。その一方で、

HIV感染症患者の一般医療への需要があり、拠点病

院に加えて、一般の医療施設の参加が必要な状況で

あることが明らかになった。

E．結論

近畿ブロックでは、中核拠点病院が各府県のHIV

診療の中核を担うようになった。今後もブロック全

体で質の高い診療を続けるためには、人材の育成、

病院間連携の強化が必要と考えた。歯科診療、精神

科疾患、長期療養、透析、救急医療の診療体制の整

備も重要な課題である。拠点病院間や行政との連携

の強化のみならず、地域全体との密な連携を伴った

HIV診療体制の構築が必要である。

F．健康危険情報

なし

G．研究発表

1.  論文発表

なし

2.  学会発表

海外
1) Hiroki Yagura, Dai Watanabe, Takao Nakauchi,
Kosuke Tomishima, Yasuharu Nishida, Munehiro
Yoshino, Kunio Yamazaki, Tomoko Uehira and
Takuma Shirasaka. ASSOCIATION OF TENO-
FOVIR LEVEL AND DISCONTINUATION DUE
TO IMPAIRED RENAL FUNCTION. HIV drug
therapy Glasgow 2018. October 28, 2018. Glasgow.

国内
1) 渡邊 大：プレジコビックス®配合錠によって
何が変わったか？～発売後1年を経過して～。
HIV Web Conference、2018年4月18日

2) 渡邊 大：長期管理時代におけるTAFの役割
（ランチョンセミナー）。TAFの安全性評価。
第92回日本感染症学会総会・学術講演会、岡
山、2018年5月31日

3) 渡邊 大：HIV感染症学術講演会－アイセント
レス®10年の軌跡－。HIV感染者の病態と考え
るべき課題－最近の話題、大阪、2018年6月24
日

4) 渡邊 大：「抗HIV薬の薬物動態、薬剤間相互
作用と薬剤耐性」～PK/PD/PGのアプローチか
らウイルス学的失敗ゼロを目指す～（シンポジ
ウム6）。薬剤耐性HIVの臨床経験と抗HIV薬
の薬物動態。第32回日本エイズ学会学術集
会・総会、大阪、2018年12月3日

5) 渡邊 大、蘆田美紗、鈴木佐知子、松本絵梨奈、
来住知美、廣田和之、伊熊素子、上地隆史、西
田恭治、上平朝子、白阪琢磨。抗HIV療法中の
HIV感染者における細胞内HIV-1-DNA量の測定
法間の差異に関する検討。第32回近畿エイズ研
究会学術集会、大阪、2018年6月2日

6) 中内崇夫、矢倉裕輝、来住知美、廣田和之、伊
熊素子、上地隆史、渡邊 大、西田恭治、上平
朝子、白阪琢磨。HIV感染者における高尿酸血
症の関連因子に関する検討。第67回日本感染
症学会東日本地方会学術集会、東京、2018年
10月25日

7) 中内崇夫、冨島公介、矢倉裕輝、来住知美、廣
田和之、伊熊素子、上地隆史、渡邊 大、西田
恭治、宮部貴識、佐光留美、上平朝子、山﨑邦
夫、白阪琢磨。初回治療におけるエルビテグラ
ビル/コビシスタット/エムトリシタビン/テノホ
ビルアラフェナミドフマル酸塩配合錠の治療成
績。第72回国立病院総合医学会、神戸、2018
年11月9-10日

8) 来住知美、渡邊 大、北島平太、寺前晃介、廣
田和之、伊熊素子、上地隆史、西田恭治、上平
朝子、三田英治、白阪琢磨。大阪のエイズ診療
ブロック拠点病院におけるA型急性肝炎の流
行。第88回日本感染症学会西日本地方会学術
集会、鹿児島、2018年11月17日

9) 廣田和之、山本雄大、渡邊 大、北島平太、寺
前晃介、来住知美、上地隆史、伊熊素子、西田
恭治、上平朝子、白阪琢磨。溶血性貧血を契機
に多中心性キャッスルマン病と診断されたHIV
感染者の一例。第32回日本エイズ学会学術集
会・総会。2018年12月2日。大阪。

10) 加藤賢嗣、吉原雄二郎、渡邊 大、福本真司、
和田恵子、安尾利彦、白阪琢磨、村井俊哉。
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HIV関連神経認知障害（HAND）と脳構造。第
32回日本エイズ学会学術集会・総会。2018年
12月3日。大阪。

11) 小島洋子、川畑拓也、森 治代、木村和嗣、渡
邊 大、大森亮介、駒野 淳、福武勝幸。職域で
の健診機会を利用した健診センター・人間ドッ
クにおけるHIV検査の現状調査。第32回日本
エイズ学会学術集会・総会、2018年12月2日、
大阪

12) 上地隆史、渡邊 大、北島平太、寺前晃介、来
住知美、廣田和之、伊熊素子、西田恭治、上平
朝子、三田英治、白阪琢磨。細胞性免疫能が低
下したHIV-1感染者におけるLDHと -Dグルカ
ンのニューモシスチス肺炎の診断能評価。第32
回日本エイズ学会学術集会・総会、2018年12
月3日、大阪

13) 来住知美、渡邊 大、北島平太、寺前晃介、廣
田和之、伊熊素子、上地隆史、西田恭治、下司
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