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Executive Summary

Advanced AI systems are being deployed faster than organizations can establish meaningful human

oversight and control mechanisms. This affects any enterprise integrating foundation models, autonomous

AI agents, or large language models into business operations or critical infrastructure. The business risk is

systemic: insufficient control architectures expose organizations to unpredictable AI behavior, eroded

security boundaries, and regulatory liability as AI governance frameworks tighten. Organizations should

address this as a strategic governance priority in line with emerging NIST AI Risk Management

Framework requirements and regulatory AI governance timelines (e.g., EU AI Act implementation).

Technical Analysis

No CVE, CWE, or specific exploit is associated with this item. This is a governance-layer and architectural risk,

not a discrete vulnerability. The concern spans three technical dimensions: (1) autonomous decision-making by

AI systems operating beyond defined human checkpoints; (2) emergent behaviors in large-scale models that

evade pre-deployment safety evaluations; (3) integration risk where AI components are embedded into critical

infrastructure without adequate isolation, access controls, or monitoring hooks. Current alignment techniques,

including RLHF, constitutional AI, and output filtering, are noted in industry analysis as presenting challenges at

scale. No patch status applies. Relevant NIST guidance includes the NIST AI Risk Management Framework (AI

RMF, NIST AI 100-1) and SP 800-53 controls SA-11 (software development and integrity), SI-7 (software,

firmware, and information integrity), and CA-7 (continuous monitoring) as partial mitigants at the system level.

MITRE ATLAS (Adversarial Tactics, Techniques, and Common Knowledge for AI systems) is the applicable

framework for AI-specific adversarial threat modeling.
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Action Checklist

1. Inventory: Catalog all AI systems in production, identify which have autonomous decision-making

authority, access to sensitive data, or integration points with critical infrastructure. Flag any system

operating without a defined human approval checkpoint.

2. Control Gates: Audit existing AI pipelines for human-in-the-loop enforcement. Verify that high-stakes

outputs (financial transactions, access changes, incident responses) require human sign-off before

execution. Document gaps where automation bypasses review.

3. Policy Baseline: Evaluate current AI use policies against the NIST AI Risk Management Framework

(NIST AI 100-1, available at https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf). Identify which

deployed systems lack a completed AI Risk Management profile, impact assessment, or defined

accountability owner.

4. Monitoring: Implement behavioral logging for AI system outputs, including anomaly thresholds for

unexpected output patterns, elevated privilege requests, or actions outside defined operational

parameters. Route AI system logs to SIEM for correlation.

5. Governance Gap Closure: Assign accountability owners for each production AI system. Schedule

structured review cycles aligned to NIST AI RMF 'Govern' and 'Measure' functions. Document and

escalate any system where control assurance cannot be established.

IR / Forensic Enrichment

Triage Priority URGENT

Escalation Criteria Escalate immediately to CISO and legal counsel if any production AI system is found to be
autonomously executing privileged actions (access provisioning, financial transactions,
security control changes) without a documented human approval checkpoint, or if AI systems
are processing regulated data (PII, PHI, financial records) without a completed data protection
impact assessment — both conditions may trigger regulatory notification obligations under
GDPR, HIPAA, or applicable financial regulation.

Recovery Notes Recovery in this governance context means establishing a verified, documented control state
for every production AI system — not restoring from backup. For any AI system where control
assurance cannot be established within the review cycle, suspend autonomous execution
authority (revert to advisory-only mode or disable the pipeline) until controls are in place; this
is the functional equivalent of isolating a compromised host. Post-remediation, monitor AI
behavioral logs for 30-60 days against the newly established baselines to detect any drift or
unexpected behavior that the prior absence of monitoring may have allowed to develop
undetected. Verify that all accountability assignments, governance profiles, and review cycles
are reflected in the official IR plan before declaring the governance gap closed.
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Forensic Artifacts AI provider API usage logs (OpenAI usage dashboard, AWS Bedrock CloudWatch, Azure
OpenAI Diagnostic Logs) showing request volume, model versions called, and any automated
API key usage outside business hours — anomalous patterns here indicate uncontrolled or
unmonitored AI pipeline activity | Cloud IAM audit logs (AWS CloudTrail `LookupEvents`
filtered on AI service principal identities, Azure Activity Log filtered on AI Foundry/OpenAI
service principals) showing what privileged actions AI service accounts have executed —
specifically any identity/access changes, storage writes to sensitive buckets, or security group
modifications initiated by an AI agent identity | Application source code and git commit history
for AI pipeline repositories — specifically commits that added or modified the path between
LLM API response handling and downstream action execution, including any removal of
approval gates, addition of auto-execution logic, or expansion of AI agent tool permissions |
LLM orchestration framework logs (LangChain LangSmith traces, AutoGen conversation logs,
OpenAI Assistants thread logs) capturing the full input-output-action chain for AI agent
sessions — these logs reveal whether AI systems have been operating outside their defined
operational parameters and whether any tool calls targeted sensitive systems | Change
management and ticketing system records (ServiceNow, Jira, PagerDuty) filtered for changes
initiated by bot/service account identities associated with AI pipelines — cross-reference
against human approval records to identify autonomous actions that bypassed review, which
constitutes direct evidence of the control gap documented in this advisory

Per-Action IR Details

Inventory: Catalog all AI systems in production — identify which have autonomous decision-making

authority, access to sensitive data, or integration points with critical infrastructure. Flag any system operating

without a defined human approval checkpoint.

NIST Phase: Preparation

Reference: NIST 800-61r3 §2 — Preparation: Establishing IR capability requires knowing what assets require

protection; AI systems with autonomous authority represent a distinct asset class requiring explicit enumeration before

any control or monitoring posture can be applied.

Controls: NIST IR-4 (Incident Handling) — preparation sub-function requires asset awareness as a precondition for

effective response, NIST RA-2 (Security Categorization) — categorize AI systems by autonomy level, data access

scope, and infrastructure integration to drive control selection, NIST SA-9 (External System Services) — AI foundation

models sourced from third-party providers (OpenAI, Anthropic, Google, Mistral) require external dependency

enumeration, CIS 1.1 (Establish and Maintain Detailed Enterprise Asset Inventory) — extend asset inventory schema

to include AI system type, autonomy class, data access permissions, and human oversight status, CIS 2.1 (Establish

and Maintain a Software Inventory) — catalog AI model versions, API integrations, agent frameworks (LangChain,

AutoGen, CrewAI), and orchestration layers as software assets

Compensating: Run `curl` or `nmap` against internal API gateway endpoints to enumerate active AI service

endpoints; query cloud provider IAM logs (AWS CloudTrail, Azure Activity Log, GCP Audit Log) via CLI to list service

principals and API keys associated with AI service calls. For on-prem: grep application configs and environment files

for API key patterns matching known AI provider formats (sk-*, OPENAI_API_KEY, ANTHROPIC_API_KEY).

Consolidate into a spreadsheet with columns: system name, provider, autonomy class

(advisory/automated/autonomous), data access scope, human checkpoint (yes/no/partial), accountable owner.

Evidence: Before inventorying, capture a point-in-time snapshot of: (1) cloud IAM role assignments scoped to AI

service APIs — specifically roles with `bedrock:InvokeModel`, `aiplatform.endpoints.predict`, or `openai/*` permissions;

(2) network flow logs showing outbound connections to AI provider API endpoints (api.openai.com, api.anthropic.com,

generativelanguage.googleapis.com) to identify systems already in production that may not appear in change

management records; (3) CI/CD pipeline configs (Jenkinsfiles, GitHub Actions workflows, .gitlab-ci.yml) for embedded

AI API calls that bypass formal deployment review.
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Control Gates: Audit existing AI pipelines for human-in-the-loop enforcement. Verify that high-stakes outputs

(financial transactions, access changes, incident responses) require human sign-off before execution.

Document gaps where automation bypasses review.

NIST Phase: Detection Analysis

Reference: NIST 800-61r3 §3.2 — Detection & Analysis: Analyzing whether control mechanisms exist and are

functioning is analytically equivalent to determining whether a detection/prevention gap is being actively exploited;

absent human-in-the-loop gates on autonomous AI outputs constitute an unmonitored execution path requiring gap

documentation.

Controls: NIST IR-4 (Incident Handling) — incident handling capability must account for AI-initiated actions that could

themselves constitute or mask incidents, NIST AC-2 (Account Management) — verify that AI agent service accounts

and API keys are scoped with least-privilege and cannot execute privileged actions (access provisioning, firewall rule

changes) without a human approval workflow, NIST AC-6 (Least Privilege) — AI systems should not hold standing

permissions to execute high-stakes actions; permissions should require just-in-time elevation with human

authorization, NIST SI-4 (System Monitoring) — monitoring scope must explicitly include AI pipeline execution paths,

not just traditional system processes, CIS 5.4 (Restrict Administrator Privileges to Dedicated Administrator Accounts)

— AI agent service accounts must not hold administrative privileges; autonomous AI executing privileged actions

without human approval violates this control, CIS 6.1 (Establish an Access Granting Process) — any AI-initiated

access grant or permission change must traverse the documented access granting process, not bypass it via

automated pipeline

Compensating: Audit AI pipeline code repositories directly: search for patterns where AI output is passed directly to

execution functions without an intermediate approval state — grep for patterns like `subprocess.run(ai_output)`,

`eval(response)`, `exec_command(llm_result)`, or direct database write calls following LLM inference calls. For

financial or ITSM integrations, pull workflow audit logs from ServiceNow, Jira, or similar and filter for tickets auto-closed

or auto-approved by a service account identity (bot user, API key owner) within the same minute as creation — these

represent zero-human-latency automation paths. Document each gap in a risk register with the pipeline name, trigger

condition, output action, and whether a human could intercept before execution.

Evidence: Capture before auditing: (1) application source code or deployment manifests showing the call chain from

LLM API response to downstream action execution — specifically any missing approval state machine between

inference and action; (2) IAM/RBAC audit logs for the AI service account identities showing what privileged actions

they have executed in the past 90 days (focus on: user provisioning events, firewall/ACL changes, financial system

writes, incident ticket auto-resolution); (3) change management system exports filtered by 'automated' or 'bot' initiator

to identify changes executed without human review that originated from AI pipeline runs.

Policy Baseline: Evaluate current AI use policies against NIST AI RMF (AI 100-1) governance tiers. Identify

which deployed systems lack a completed AI Risk Management profile, impact assessment, or defined

accountability owner.

NIST Phase: Preparation

Reference: NIST 800-61r3 §2 — Preparation: Policy and governance infrastructure is a preparation-phase function;

the absence of NIST AI RMF profiles for deployed AI systems is a preparation gap that directly degrades detection and

containment effectiveness because there is no defined baseline of expected behavior from which deviations can be

measured.

Controls: NIST IR-1 (Policy and Procedures) — IR policy must be updated to address AI-specific incident categories:

unintended autonomous action, model output manipulation, AI supply chain compromise, and governance control

failure, NIST IR-8 (Incident Response Plan) — IR plan must include AI-specific playbooks; a system without an AI RMF

profile cannot have a meaningful IR playbook because expected behavior, data flows, and impact scope are undefined,

NIST RA-3 (Risk Assessment) — each production AI system requires a documented risk assessment that includes

autonomy level, failure modes, and impact if the system behaves outside defined parameters, NIST CA-2 (Control

Assessments) — AI systems integrated into security operations (e.g., AI-assisted SIEM triage, automated vulnerability

scanning) require explicit control assessments before operational use, CIS 7.1 (Establish and Maintain a Vulnerability

Management Process) — extend vulnerability management process to cover AI model versioning, prompt injection

risks, and supply chain integrity of foundation models, CIS 7.2 (Establish and Maintain a Remediation Process) —
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remediation process must include procedures for AI-specific failure modes: model rollback, API key revocation,

pipeline isolation, and vendor notification

Compensating: Download the NIST AI RMF 1.0 Playbook (free, from NIST) and use the GOVERN and MAP function

worksheets as a lightweight profiling template. For each AI system identified in the inventory step, complete a

one-page profile covering: model provider and version, intended use case, autonomy class, data sensitivity, failure

impact, and named accountability owner. Prioritize systems with any of: production status, access to PII/PHI/financial

data, integration with security tooling, or autonomous execution authority. Store profiles in a version-controlled

repository (Git) so policy gaps are auditable over time.

Evidence: Before establishing the baseline, capture: (1) existing AI acceptable use policies, data governance policies,

and vendor contracts with AI providers — document the gap between what policies say AI systems may do versus

what the inventory audit shows they are actually doing; (2) any prior AI impact assessments, data protection impact

assessments (DPIAs), or third-party AI audit reports on record; (3) vendor terms of service and data processing

agreements for all foundation model providers in use — specifically sections governing model training on customer

data, data retention, and incident notification obligations, as these define regulatory exposure if an AI governance

failure constitutes a reportable event.

Monitoring: Implement behavioral logging for AI system outputs, including anomaly thresholds for

unexpected output patterns, elevated privilege requests, or actions outside defined operational parameters.

Route AI system logs to SIEM for correlation.

NIST Phase: Detection Analysis

Reference: NIST 800-61r3 §3.2 — Detection & Analysis: DE.CM-09 explicitly calls for monitoring of common attack

vectors including services that process external input; LLM systems processing untrusted input (user prompts, ingested

documents, tool call responses) require output-layer monitoring because the threat surface is the model's inference

behavior, not just network perimeter traffic.

Controls: NIST SI-4 (System Monitoring) — monitoring must extend to AI system output streams, not just

infrastructure metrics; anomalous AI outputs (unexpected tool calls, privilege escalation requests, data exfiltration

patterns in generated code) are system integrity events, NIST AU-2 (Event Logging) — define AI-specific loggable

events: prompt input hash, model version, output action type, execution status (approved/blocked/queued),

downstream system called, and human reviewer identity if applicable, NIST AU-3 (Content of Audit Records) — AI log

records must capture: timestamp, session/request ID, model endpoint, input classification (user/system/tool), output

action category, and whether a human gate was invoked or bypassed, NIST AU-6 (Audit Record Review, Analysis, and

Reporting) — AI behavioral logs require dedicated review cadence; high-autonomy AI systems should have daily log

review, not just SIEM alert-driven review, NIST IR-5 (Incident Monitoring) — AI-initiated actions that fall outside defined

operational parameters must be tracked as potential incidents from the moment of detection, CIS 8.2 (Collect Audit

Logs) — AI pipeline logs must be included in enterprise audit log collection; ensure logs from AI orchestration layers

(LangChain traces, AutoGen conversation logs, OpenAI usage logs) are routed to centralized logging

Compensating: Without enterprise SIEM: deploy a lightweight logging wrapper around all AI API calls using Python's

`logging` module or an OpenTelemetry collector writing to a local Elasticsearch/OpenSearch instance (free, open

source). Log minimum fields: timestamp, model, input_token_count, output_action_type, downstream_target,

execution_blocked (bool). Write a daily cron job that runs a Python script against the log store querying for: (1) output

actions where downstream_target is outside a defined allowlist; (2) sessions where output_action_type =

'privilege_request' or 'credential_access'; (3) input token counts exceeding 2x the system's operational baseline

(potential prompt injection payload). Alert via email or Slack webhook. For agent frameworks: enable LangSmith

tracing (free tier) or AutoGen's built-in conversation logging and export traces daily for manual review.

Evidence: Before implementing monitoring, capture a baseline of current AI system output behavior over a 7-14 day

period by enabling verbose logging at the API call layer (even if not yet centralized) — this baseline is critical for

establishing anomaly thresholds and will serve as pre-monitoring forensic reference if an AI governance incident is

later identified as having occurred before monitoring was in place. Also capture: current API rate limits and usage

patterns from AI provider dashboards (OpenAI usage page, AWS Bedrock CloudWatch metrics) to distinguish

anomalous spikes from normal growth; and any existing application error logs showing AI pipeline exceptions, timeout

patterns, or unexpected null/refusal responses that may indicate prior attempts to manipulate model behavior.
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Governance Gap Closure: Assign accountability owners for each production AI system. Schedule structured

review cycles aligned to NIST AI RMF 'Govern' and 'Measure' functions. Document and escalate any system

where control assurance cannot be established.

NIST Phase: Post Incident

Reference: NIST 800-61r3 §4 — Post-Incident Activity: Lessons learned and governance improvement are

post-incident functions; however, in the context of a structural governance gap (no active breach, but no control

assurance), this step functions as a proactive post-assessment remediation cycle — the 'incident' is the discovery of

uncontrolled AI systems, and closure is the corrective action phase equivalent to post-incident improvement.

Controls: NIST IR-4 (Incident Handling) — incident handling capability for AI systems requires named owners; without

accountability assignment, there is no defined escalation path when an AI system behaves unexpectedly, NIST IR-8

(Incident Response Plan) — IR plan must be updated to include AI-specific roles: AI system owner, model risk officer,

AI pipeline engineer, and escalation path to CISO for autonomous AI incidents, NIST IR-6 (Incident Reporting) —

establish reporting thresholds for AI governance events: what constitutes an AI incident requiring escalation versus a

tuning adjustment, and who is notified in each case, NIST CA-2 (Control Assessments) — schedule recurring control

assessments specifically for AI systems on a cadence matching the system's autonomy level and data sensitivity —

high-autonomy systems should be assessed quarterly, NIST PM-2 (Information Security Program Leadership Roles) —

AI system accountability must be assigned at a named individual level, not a team or department, to ensure clear

escalation and decision authority, CIS 7.1 (Establish and Maintain a Vulnerability Management Process) — AI

governance review cycles must be integrated into the vulnerability management process, treating model version

changes, prompt injection disclosures, and AI supply chain updates as vulnerability events requiring tracked

remediation, CIS 7.2 (Establish and Maintain a Remediation Process) — for AI systems where control assurance

cannot be established, remediation process must define the escalation path: document the gap, assign risk acceptance

authority, and set a deadline for resolution or system suspension

Compensating: Use a free GRC tool (Eramba Community Edition, or a structured Git repository with Markdown risk

register files) to track AI system accountability assignments, review dates, and open control gaps. For review cycles:

create a recurring calendar event (monthly for high-autonomy systems, quarterly for advisory-only systems) with a

structured agenda — pull the AI behavioral log summary, review any output anomalies, confirm accountability owner is

still current, and update the risk profile if model version or use case has changed. For systems where control

assurance cannot be established: document a formal risk acceptance or suspension decision in writing, with the date,

decision maker name, and reasoning — this creates an auditable record if the system later causes harm and regulatory

scrutiny follows.

Evidence: Before closing governance gaps, preserve: (1) the complete pre-remediation state of AI system

configurations, permission assignments, and pipeline definitions as a forensic baseline — if an AI governance failure is

later identified as having caused harm during the gap period, this snapshot establishes the control state at the time; (2)

any existing risk acceptance or exception documentation that authorized AI systems to operate without full governance

controls — these documents establish organizational knowledge of the risk and are relevant to regulatory and legal

exposure assessment; (3) vendor communications and contractual terms governing AI system behavior, update

notification, and incident response obligations — foundation model providers (OpenAI, Anthropic, Google DeepMind)

have published responsible scaling policies and model cards that define expected behavioral bounds, and deviations

from those bounds in your environment may constitute reportable events under your vendor agreement.

Detection Guidance

No IOCs or technical indicators apply to this governance item. Detection focus is operational: (1) Audit logs,

review AI system API call logs for requests outside defined scope or frequency baselines. (2) Access control

review, identify AI service accounts with excessive permissions relative to their documented function. (3) Output

monitoring, flag AI-generated outputs that trigger downstream automated actions without human review

checkpoints. (4) Integration mapping, use network flow data to identify undocumented connections between AI

components and sensitive systems. SIEM use case: alert on AI service account activity outside business hours

or accessing resources not in the system's defined scope.
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Framework Mappings

ISO-27001-2022

• A.8.8 — Management of technical vulnerabilities
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Ecosystem: TrendAI™
State of AI Security
Report

https://www.trendmicro.com/vinfo/us/security/news/threat-landscape/... T3

Top AI Security
Vulnerabilities to Watch
out for in 2026 - Cycode

https://cycode.com/blog/ai-security-vulnerabilities/ T3

AI Model Security: What
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Implement It - Palo Alto
...
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